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and  the  line  between  the  :wo  :s  douT>t:e>>  oner.  ^Irawn  at  too  litttle 
depth  of  broken  stone.  r>p:r.:ons  a:^-^  seen:  to  /iitier  as  to  whether 
sand  or  some  other  k:n*i  of  earth  v-r  I-:<ini  shouM  be  used  as  a 
filler  and  binder  for  bri>ken  stone  r«:«a«:s.  either  fvir  the  whole 
ilepth  of  the  stone,  or  near  the  surface.  San  i  or  eanh  is  rigidly 
excluded  in  the  construction  of  the  State  iniproved  highways. 
It  might  not  be  wise  or  safe  for  the  Highway  Commissioner 
to  allow  any  sand  or  earth  whatever  to  be  used  with  the  crushed 
stone,  even  if  he  believed  more  or  less  of  such  material  of  the 
right  kind  might  be  of  real  benefit  to  the  road,  owing  to  the 
probability  that  if  allowed  at  all.  too  much  eanh.  or  very  unsuita- 
ble earth  would  be  used.  Xo  censure  or  criticism  is  directed  at 
the  I'ommissioner  for  the  stand  he  takes  regarding  the  use  of 
sand  or  earth  on  State  highways.  It  has  been  noticed,  however, 
that  some  of  the  roads  finished  with  only  screenings  of  hard  trap 
rock,  and  accepted  as  all  right,  have  soon  shown  many  loose 
stones  of  the  larger  sizes  on  the  surtace.  which  have  had  to  be 
removcil  with  a  rake  or  otherwise.  In  some  cases  a  light  dress- 
ing kA  gravelly  earth  c^r  coarse  sand  aj)plied  along  the  middle  of 
such  a  road  has  soon  effected  a  smooth  and  well  bonded  sur- 
face. In  one  reply,  such  treatment  of  broken  stone  road  surface 
ffiim  time  to  time  is  recommended,  as  tending  to  increase  the 
durability  of  the  good,  even  surface  of  the  roadway,  particularly 
if  liable  to  become  too  dry,  and  to  need  sprinkling,  which  might 
be  impracticable.  ( )ur  informant  thinks  the  layer  of  clean,  coarse 
sand,  or  fine  gravel,  should  never  exceed  one-half  an  inch  in 
thickness,  and  should  be  applied  upon  the  middle  half  only  of  the 
roadway. 

( )n  one  of  the  best  constructed  macadam  roads  built  in  this 
State  during  the  past  year,  on  the  Hartford  avenue  approach  to 
the  bridge  across  the  Connecticut  River  at  Hartford,  a  sand 
cushion  three  inches  deep  was  laid,  u])on  which  ten  inches  in 
depth  of  crushed  stone  was  applied  in  two  layers  filled  with  sand 
from  the  bottom,  except  for  the  upper  two  inches,  in  which 
screenings  were  used,  all  having  been  well  compacted  with  a 
steam  roller. 

It  seems  to  be  considered  advisable  to  use  gravel  in  preference 


JS  OF  CONNECTICUT. 

SUBTBTOBB   AbkoCIATION. 


f 

lELFORD. 

MACADAM. 

>q.  Yds. 

Cost  Per 
Sq.  Yd. 

Year. 

Sq.Yda. 

Cost  Per 
Sq.Yd. 

•  •        •  •   • 

•    •    •        •  •  • 

1 

•    •    •     •    •     •    a 

•  •   .    •  •  •  • 

9.000 

1 

1 
1 

1 

i  . . . 
t26.078 

i     14.249 
22,500 

1 

85o. 

■    •     •    ■           m 

•  •    ■      •    •    • 

•  •           •    •    •    • 

40o. 

to 

84o. 

•  •         •    •    •    c 

•  •   •    •  •  •  • 

by  town 
by  city 

•  • 

•  •  •     •  -   • 

•  •        •   •   • 

■  • 

•   •         •  •    • 
.    •        •   •    ■ 

•   •        • 

•        •    •   ■   • 

• 

• 
•  • 

■    •    ■    • 

•    ■•••> 

• 

J" 


^ 


i 


©-• 


5S  DBSCBlPnOX  OP  THE  MEADOW  BUDOB. 

rapidly,  four  or  five  being  drt%'en  in  the  time  it  usually  takes  to 
ilrive  one.  using  the  ordinary  drop  hammer.  The  girders  were 
erected  without  false  work  by  means  of  the  "stiff-leg"  derrick, 
as  shoM-n  in  the  illustrations.  All  of  the  field  rivets  were  driven  by 
compressed  air  riveters,  a  portable  plant  being  erected  at  the 
bridge. 

The  bridge  has  been  found  to  be  extremely  rigid  under  pass- 
ing traffic.  Hearily  loaded  electric  cars  passing  at  full  speed  over 
the  stnii-ture  cause  but  a  slight  discemabte  tremor.  Owing  to 
the  heavy  roadway  used,  the  noise  of  traffic  is  reduced  to  a  mini- 

This  bridge  was  designed  and  cwismicted  tmder  the  personal 
dinfction  of  EdwHn  D.  Graves,  chief  engineer  of  the  conunission. 


Uuvv-a  iiUDii*,  Oi.-(V»u  U,  I;^J». 

\x>ruraa  ivr  '.hi.-  ','ric^e  o-^ttspltti;  was  let  ro  The  Beriin  Iron 
i;e  ».\-uii\»ii>  K>r  ?■. '-^MUr  t"he>  si:b-!t;  :;x-  substructure  to 
i!i.t&  SU-lVrm^tt.  ti  t;tv-a^l«u>,  Ne«  YjrkCity,  Work  was 
A,\'.  v.'!  \t.i>  ^^xh,  lAnt,  JV',1  :"'i.-  Vrv.Lge  ai;  opened  to  travel 


,t*  KK»\^Kr  OK   iVMMirTKK  OX    OFFICE  MANAGEMENT. 


.v*;xV      >\SVVM      OV     C       K-      CHANl^LER     AND    S.     B.     PALMER, 

\v*K\\:CH.    CONN. 


"1  •                                               *              -    •                     •         t 

*,   ^.  ..    v"*^  -."*.,     ;.  >.,  .-J.,  i   ...w...  V\  A^ii  \  criKa.1 

."^   ;  X   ..    .  '       ,  ■  :.'.\'.-'  "   •     .    ."  -  c^s      The  c-.'Vct>  arc 

^       ,\ . .  \\    V    -^    .\    ^  -,    '     -.-,.      .-:^   :-..:>     The  >»'k>  are 

f  V    /.'     , .'-  ^          .  '.  *-.-v     .    ;      ..;— ^  c^  -  r    .r.->e  ^"^^•ey^ 

',     vt.x     ,  V      C-. .  ,   '  \  ■     :              »     i-    ii'V"  -;   ..-'  r  "i  t-r  >  :r- in- 


*  V  »v    >.   '. 


■     ••.  \  ,-^-  r;;*:!:  !•<:•:•  r;ill-.  for 


«  * 


V  ■■ 


X'o         ^ 


N.--       ■-- 


-■          •■.  '*It          »■•.-  ^    ^ 
:i*il         .It         1^ 

■  •  »^  ■     •      ■  ■     fc 

-<  ■  r*         *i  4-..^ 

^  ■:■:       '^      IH.ri 

■   -  ^-^    ^:' 


%. 


.1-   ? 


'.     'ST.    Tinu     r 


140        T^  OD-OPCBAnOEF  OF  ABCHZTBCTS  ASD 


*v  •  >*  k  1    *    •     • 


3.ei«Tiir^  •  :  airtii^aitr-'  ami  ira'artn:^  iome  comdaszujos.  wc  6nd 
±ar  triii  5l;?inaii '.  iaiiucts^  haire  sclxhi  a^r  over  rwo  tfeodsand  years, 
an»:  zaa  b^  5««i  r»jtiaj.  These  scncrmis  are  icnSeti  bj  the  wfadc 
r.vuizc^i  T¥oriiL 

'.\  c  are  biiil*iinic  =<-'nie  iiimien:?e  Classes  ot  masoixry  also  that 
pi.^crrr-'  jvtII  be  vniile^i  ,ip*?n  :•>  crrtivnze  and  pass  jmi^iiient  apon 
an«i  ve  have  pp>:fr  :t  the  ernhirtn^  nanire  -jf  masonry  in  the 
ab«jv»r :  rhcref».n:.  .ve  >h«:iii«i  be  exrr^nieiy  careral  of  aH  points, 
b«.Lh  fn.ni  an  en^:tnet:r'n:i  an*i  an  ar-jhitectorai  sonifpomt^  Of 
ail  :he  'jrjtets^ijns  liicre  are  nt.me  liiat  a:?{^unie  greater  resfwosi- 
bilirics  an«I  miiiC  b«  ;jre'jare«i  :«.»  nrr;.  rhem  rnan  thtjse  which  we 
r-pre^tnc-  .Vaii  :iicre  are  none  :iiat  ^et  '.e>s  reojgrtitioii  Enjcn  the 
pubiic- 

T!ie  public  ^jncnually  risk  hte  and  hmb  in  their  daily  contact 

v!th  architc'jrarai  and  ^in^neerrn^  ^vork^-.  and  we  gp  on  ancoQ- 
-rCTijUiiy  lading  up  great  niunumenti-.  riie  result  oi  a  vast  amocmt 
■ji  brain  '.\ork  and  ph;.  >;cai  exertion,  and  yet  when  all  is  com- 
pieted.   vc  get  a  pa>i>;iig  reference  in  >L»me  obscare  corner  ot  the 

iail;  papers,  aiiti  tiicrt:  ^nd>  jut  >;iare  n  die  gifts  which  Fame 
ba>  :»'  :i>L>t:ii>c-  "  r'>  not  sij  .\!tii  :iie  author,  whose  works  are 
-ore-i'l    •r".idc-ii<.  in^i  vh»'>c  'iciitie  :>  ipon  ever;**  -jnes  lips.  Gain- 

kt  .riKiK  ->ii'l  "hat  I'r.Kz  Mii>iu.k->  •[  m  acromcy  can  be  ojrrecteti  by 
*i!«r  i-Ain  .i  -•iU!t;  r  .li»l»v;-l1>:  :ii'^><:  a  ::ie  piiysician  buried^  but 
"::'.>c     i  '.ht:  J.!-'.-!!? '_•:':    a.ii«:  '    \ii\  jw«i  jM'<iiicers!  >tand  as  a  lasting 

'\i.k:ii'<;  Me^c  Miii;;;^  'iiL'»  J- 'n>;'icrat:« 'II.  let  us  trv*  in  ever^" 
■"  --";<  ':r:  "^  J.  ■-'.  I'.i:'.'^  uf  .fT«  ■T':^  .i>v»» 'X  •[  .'Ur  c^jntTTjversies  an«i 
i...  :•.  -^rTii'  ti  .  ill'.  "\.  •-<  .•.-iiii;  ')r\'*L\wt  :he  best  that  is  in  us. 
i:.-'.  :■  .".-.r^  .  ■.  ■:'•:■.•.  •  i'li:;-  -m^^.  -ja-  :-j.i!ii>  :or  reojgnition  by 
'•>:  ■.:  ■-  -:■'-  ^r-:.-^  ^  -.  lii  (.v;i>*:i:!'.  ii  •.  r  -:k-  pn>tection  of  the 
'-•.'..:  ^:.'.    :•.'.•-':•;:.■...      •_  r    .ar    ..\::  •■';^'ii>  j.^  O-Uiipetent  profes- 
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first  course  of  face  stone  laid  was  the  third  from  the  toe,  as  the 
joints  of  this  course  are  the  nearest  vertical.  Between  the  toe  of 
the  dam  and  the  ledge  rock  of  the  river  bed  the  excavated  trench 
was  refilled  with  concrete. 

All  of  the  stones  of  the  eight  lower  courses  and  of  the  top 
courses  are  bound  together  with  i^^-in.  in  diameter  galvanized 
round  iron  dowells  or  dogs.  The  dowells  were  i6-in.  long  and 
the  dogs  i6-in.  out  to  out  and  were  let  into  the  stone  8  in.  The 
dogs  were  countersunk  beneath  the  face  of  the  stone.  All  were 
completely  enclosed  with  cement. 

By  the  use  of  cofferdams,  w^hich  were  in  many  cases  com- 
posed of  a  low  pile  of  sand  bags,  water  was  kept  out  and  in  no  in- 
stance has  the  laying  of  masonry  under  water  been  allowed.  All 
stones  in  the  face  of  the  dam  were  levelled,  and  lined  by  instru- 
ments, as  well  as  by  spirit  level  and  special  templates  for  the  bat- 
ter. Each  of  the  23  courses  in  the  face  and  top  of  the  dam  was 
designated  by  a  letter.  Each  cut  stone,  when  sent  to  the  wqik 
bore  a  number,  and  a  letter,  which  showed  its  place.  All  i 
cut  according  to  drawings  furnished.  A  bridge  of  large  timl 
rigidly  placed  near  the  centre  and  crosswise  of  the  dam  hai 
carefully  marked  upon  it  the  line  of  the  vertical  plane  through 
each  course,  over  w^hich  a  transit  could  be  set.  Foresights  in 
either  direction,  were  obtained  from  targets  painted  on  a  hori- 
zontal board  (of  which  the  one  at  the  Holyoke  end  can  be  seen 
on  the  abutment  in  the  illustration  of  a  section  of  the  dam),  which 
were  accurately  placed  and  lettered  to  indicate  the  lines  of  the 
several  courses. 

First-class  material  and  workmanship  in  every  way  were  spe- 
cified, and  by  rigid  inspection  were  obtained  to  a  very  unusual 
degree.  The  unfinished  rubble  work  was  severely  tested,  and 
showed  its  qualities  by  withstanding  the  force  of  the  nmning  ice 
in  the  spring  freshets  of  the  four  years  the  work  was  under  way. 
The  dam  may  be  considered  as  being  as  near  a  perfect  example 
of  masonry,  probably,  as  it  is  possible  to  construct. 

QUANTITIES. 

The  final  estimates  of  quantities  were,  of  concrete  1,595  ^"• 
yds.,  of  rubble  masonry  34,439  cu.  yds.,  of  granite  dimension 
ma.sonry  13,122  cu.  yds.   Of  the  granite  about  1,825  cu.  yds.  are 
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natiiig  current  under  a  pressure  of  500  volts.  The  current  passes 
to  raising  transformers  and  is  changed  over  to  a  three-phase  cur- 
rent under  a  pressure  of  12,000  voUs,  at  which  it  is  transmitted 
to  the  central  station  at  Hartford.     At  Hartford  the  pressure  is 
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PROCEEDINGS 

OF    THE 

SPRING   MEETING 

OF    THB 


Con  NECTicuT  Civil  Engineers  and  Surveyors  Association, 

BKLD   AT 

NEW  HAVEN.  CONN..  MARCH  30,  1900. 


The  jiieeting  was  held  at  Room  42,  North  Sheffield  Hall. 
Prospect  street.  New  Haven,  Conn. 

The  meeting  was  calledto  order  at  10.45  o'clock  in  the  fore- 
noon by  President  Edwin  D.  Graves. 

The  reading  of  the  minutes  of  the  last  annual  meeting  was 
dispensed  with,  as  they  were  in  the  hands  of  the  printer. 

The  following  applications  for  membership  were  received  and 
referred  to  the  Committee  on  Membership.  (The  President  ap- 
pointed Mr.  K.  L.  Ford  to  act  in  the  place  of  Mr.  D.  E.  Bradley, 
\irho  w^as  absent): 

Clifford  H.  Belden.  Raymond  F.  Bennett,  John  E.  Buddington, 
Charles  F.  Chase.  Clarence  H.  Clark,  PVederick  II.  Ellsworth, 
Frederick  J.  Easterbrook.  Geo.  A.  French,  Richard  S.  Kirhy, 
Edwin  F.  Lawton.  Elijah  H.  Owen,  George  I^  Palmer,  Walter 
H-  Richards,  Hugo  Schaeffer,  Harry  Hilliard  Smith,  Wni.  F. 
Steffens,  Edward  C  Terry,  George  1\.  Whitney,  Ivli  Whitney, 
Ernest  W.  Wiggin. 

President  Graves  requested  that  the  Committee  on  Badge, 
recently  appointed,  endeavor  to  have  some  form  of  had^e  ready 
before  the  time  for  the  summer  meeting. 

President  Graves,  on  behalf  of  the  Special  Committee  on  Revi- 
sion  of  the  Constitution,  reported  progress,  and  said  that  tliey 
expected  to  he  ready  to  report  to  the  members  hy  the  next  meet 
ing.  or  at  least  at  the  next  annual  meeting. 


6  REPORT  OP  COMMITTEE  ON  WATER  SUPPLY. 

Mr.  George  H.  Bishop,  chairman  of  the  Committee  on  Water 
Supply,  then  presented  the  report  of  said  committee  as  follows: 

To  the  President,  Officers  and  Members  of  the  (Jonnecticut  Civil  Engi- 
neers and  Surveyors  Association: 

Gentlemen: — The  committee  on  Water  Supply,  having  been 
called  on  to  report  as  to  the  conditions  in  reference  to  the  water 
supplies  in  Connecticut  during  the  year  1899,  would  respectfully 
report  that  the  data  received  from  the  various  water  supplies  in 
the  State,  which  are  in  the  Secretary's  hands  accessible  to  the 
members  of  the  Association,  indicate  the  following  conditions : 

The  rainfall  for  1897,  54.49  inches,  and  for  1898,  56.43  inches, 
in  Connecticut,  implies  that  there  was  ample  water  supply  for 
those  years.  In  fact  those  two  years  show  the  largest  rainfall, 
I  think,  that  we  had  had  for  quite  a  number  of  preceding  years. 
The  last  four  months  in  1 898  show  a  precipitation  of  18.94  inches, 
which  was  30  per  cent,  more  than  the  normal.  The  precipitation 
for  the  year  1899  was  41.45  inches,  or  about  86  per  cent,  of  the 
normal.  This  varied  somewhat  at  different  points  in  the  State 
for  reasons  which  will  hereafter  appear,  exceptional  cases  always 
occurring,  as  shown  on  page  7. 

The  first  three  months  of  the  year  1899,  taking  the  average 
precipitation  in  Connecticut  from  the  above  15  stations,  was 
15.45  inches,  or  nearh'  30  per  cent,  in  excess  of  normal.  This 
was  followed  by  nine  months  when  there  was  but  a  total  of  26 
inches,  a  deficiency  of  25  per  cent,  from  normal.  The  snow 
during  the  winter  of  1898  and  1899  was  unusually  heavy,  com- 
mencing about  the  15th  of  November  and  ending  in  March. 
This  was  measured  in  the  rainfall  as  melted  snow,  and  its  effect 
was  to  delay  the  rainfall  from  reaching  the  storage  basins  until 
it  was  melted,  then  suddenly  passing  it  into  the  reser\'oirs. 

The  rainfall  of  1900  was:  January,  3.94;  February,  7.75; 
making  a  total  of  u.69  inches  for  the  two  months,  again  rising 
above  the  normal  46  per  cent,  for  that  period. 

The  heavy  precipitation  of  1898  and  the  esLxly  part  of  1899 
apparently  filled  all  the  storage  reser\'oirs,  and  occasioned  the 
wasteage  of  that  portion  which  the  reservoirs  could  not  retain. 
In  one  instance,  where  an  accurate  registration  was  made,  the 
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i»\iMili>\\  rXiX-OiU'il  llio  cipacily  oi  iIk-  storage  reservoir,  which 
\\.i>  .ilunil  -*->..•.»  »..•  v  k;.i!Ii»!is  !>\  r.ie.isiireaieiil.  l*robablv  there 
Wv-u- ■.'.i.in\  o::ui>o:  '.:kevK'vri:rre:'.oe.  because  all  report  wasteage. 
At  r:ii>  poi'.ii  t::e:«.  >•  .i  ^cr.er.i!  '.ack  o;  direct  information  as 
iv'  '.lu-  .i:!*..^'.'.:::  ::•..;:  w.i>  v:.u::vm1'.\  w  a^te^!  Jurinii  the  earlv months 
x»:  :'*..;  ^•\.t' •.»:•.*.•;;  :*:/.:  :•.  .1  ^;.v.;.:.-.!  '.v.iy  all  report  wasteage  of 
;:■.'■•.  '.A.'  wcv*  ".'^  "-o;::   :  ^v::.^     ■.::r.-.::o::. 

!>  c:  :*.:•.  -.v.is-.cagc  was  located  in 

L  .".    '.r.-.-.-.igv  .irca  «•'  one  anti  «)ne- 
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East  Hartford.  The  works  are  owned  by  the  East  Hart- 
ford Water  Company  and  were  built  in  1892.  Water  is  taken 
from  a  brook  through  a  settling  basin  about  2j4  feet  deep  with 
an  area  of  about  4  acres.  During  the  driest  weather  the  full 
flow  of  the  brook  was  used,  allowing  little  or  no  opportunity  for 
settling.  The  estimated  population  supplied  is  5,000.  During 
the  driest  weather  some  customers  were  not  supplied. 

Farmington.  The  works  are  owned  by  the  Farmington 
Water  Company  and  were  built  in  t88i. 

GRKKNWicn.  The  works  are  owned  by  the  Greenwich  Water 
Company  and  were  built  in  1880.  Reservoir  No.  i  is  on  Horse 
Neck  Brook  and  has  an  area  of  70  acres,  capacity  of  300  million 
gallons  and  a  drainage  area  of  1%  square  miles.  Reservoir 
No.  2  is  on  West  Brother  Brook.  Its  area  is  90  acres,  capacity 
325  million  gallons  and  watershed  i  square  mile. 

Hartford.  A  Venturi  Meter  is  used  on  one  of  the  mains, 
and  from  11  observations  made  from  March  i,  1899,  to  March  i, 
19CX),  the  average  consumption  was  8,138,620  gallons.  Novem- 
ber I,  1898,  there  w^as  in  storage  1,247  million  gallons.  Water 
was  pumped  from  the  Connecticut  River  to  the  amount  of  3 
million  gallons  daily  from  October  18,  1899,  to  Februarj'  8,  1900. 

Storaok   Reservoirs. 


No. 


Full. 


1  jMoh.  25  to  Ap..'23. 

2  May  10  to  Juno  14. 
:{  iJjiu.  0  to  Mav  2*2  . 
r>  Mdi.  14  to  Mav  1.. 
4  i.Inn.  10  to  May  0  . 
(»    Jan.  1  to  Auf,'.  5.    . 


-Area,  Acrt'S. 


32 
44 

25 

:j2 

103 
141 


Drainage  Ar^a 

Capacity,  Mil. 

Qui. 

in  Square 



-Milp>. 

145  1 

283  ; 
145  f" 

6  15 

04 

601 

3.80 

7'»5 

1.82 

Two  h<|a:irf  iniKs  of  tin*  \vut<  rshe<l  of  No.  -4  is  only  partly  developed. 

The  minfall  at  Hosnvoir  No.  1  was:  Jainiary.  3.35  :  Febrnary,  2.53  ;  March, 
O.IO  ;  April.  2.74  ;  May,  2.10  ;  June,  2.52  ;  July,  4.83  ;  Angwst,  0.90  ;  Septem- 
l.or.  3.53  :  Ot'tolMi-,  2.20  :  Novonibor,  2.0s  ;  December.  1.42.     Total,  34.96. 

Lakkviij.e.  Tlie  works  are  owned' by  the  Lakeville  Water 
Company  and  con.sist  of  two  ponds  of  7  acres  and  ^  of  an  acre, 
with  niaximum  depths  of  12  feet  and  10  feet,  respectively,  .sup- 
plied by  a  mountain  stream  and  springs  fed  from  two  mountain 
lakes  of  over  500  acres  area  each,  and  a  combined  watershed  of 
over  15  square  miles.  About  2,000  people  in  Lakeville  and  Salis- 
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bury  are  supplied  and  there  was  no  scarcily  of  water  last  year. 
Mekiden.  The  system  is  gravity  except  that  the  water  from 
Reservoir  No.  3  is  pumped  into  No.  4,  from  which  it  is  supplied 
to  the  city  by  gravity.  The  water  from  No.  2  is  also  pumped. 
Water  was  pumped  from  outside  sources  from  November  29, 
iSoy,  to  February  13,  ujcx^.  The  rainfall  during  1S91;  at  Reser- 
voir No.  I  was  33.51  inches.  Rainfall  during  February,  i9cx>, 
was  y.2  inches.  January  ist  the  reservoirs  were  practically' 
eini)ty.  The  gain  in  storage  in  January  was  ux)  million  gallons 
and  in  February  410  million  gallons. 

RESKUVOlltS. 


No. 


1 

*2 
3 
4 


.\ri-:i  I>r:iiii-.iK<^  in        In  MoraKi' 

Hiiilt.              ill  Capucity,   Mil.  (i.il.         Sqiian-  IVii'ihImt   1,   .         rillfil. 

Acres.  ,                                               MiloM.        ^  Ik'.ih.           i 

i                                                          I          i 

IMH'J             m  i               a.")?             !         2.(K)  280          Apr.  17,  lUCO 

18nr.-7         2.J  IM\  t                   ,  ,..,  .„»,           yj      , 

isin            5  21                o.or>  Ci       I 


MiDDi.KToWN.  There  are  two  reservoirs.  No.  i  used  for  low 
service  only  and  No.  2  supplying  the  high  service  and  also  a  part 
of  the  low  .service  through  a  reducing  jjressure  regulator.  The 
reservoirs  are  at  elevations  169  and  313  feet  above  Main  .street. 
No.  1  was  down  20  inches  July  S,  1.S9S,  and  full  August  20, 
1S9S.  It  was  full  January  1  to  Aj)ril  i,  1S99.  No  water  was 
used  from  this  reservoir  from  July  22  to  October  10,  1S99,  during 
which  time  there  was  a  gain  of  6  inclies.  December  31st  this 
reservoir  contained  about  102  million  gallons.  Reservoir  No. 
2  was  down  3  feet  S  inches  October  4.  1S9S,  and  full  November 
ir.  iSyS.  It  was  full  January  I  to  April  S,  iSijK).  Im-oui  January 
27  to  Aj)ril  27,  iSy9.  it  is  estimated  that  jSjj  million  gallons  was 
drawn  through  a  36- inch  waste  gate.  The  reservoir  wa^.  S  feet 
9  inches  down  October  31,  1S99,  and  January  i.  h/h).  it  con- 
tained 1 10  million  gallons. 
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New  Britain.     October  5,  i^«>s,  llic  reservoir  was  down  6 
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UhM  o  inohos.  and  Jiiuuary  iith  it  was  down  13  feet  10  inches. 
wlu'!i  I  he  a:u  uiut  in  slorajre  was  400  million  gallons.  The  res- 
eivv'ir  was  lull  iroiu  IKvcmber.  iSoS.  to  May.  iSotj.  overflowing 
duriuj;  this  lime  irom  nothing  to  4  inches  in  depth  over  a  roll  way 
;^  Uvl  wide. 

Nkw  L.^npon.  The  works  were  built  in  1S72  and  supply 
a 'ov^ I! :  :  S  . \ v ^  'oc v> ;> *. o  T :itr  su :^ i^  1  v  : s  t ro m  a  na t u ral  lake  ra ised 
L V * ■ .  '. tc :  * n  a  ».l a :v. .  \\ : : h  o i: tie:;  i t-ci  belo w  orig i n a  1  s u rf a cc . 
T*:'c  arva  v-:  watc:  ^.*<\nv  the  ou:'.-»::  is  S7  acres.  The  lake  is 
v-vv.:  ;n  :.'  5.^  '.^c:  kUcv  '»elow  rh-  outlet  level  in  some  places. 
T'.v^  lac:  y:\'*  a'*v  ••.•.•.vyovt-.  :he  cua'.::y  or  the  water.  The  last 
a : ::  .^  v.  v. :  o ;  'a  .1 : ;?  r  i ::  t  li  ^  r  ^  St-  r.-.^ :  r  :  a  :  >^  >  was  "^  1 5  mil  I  io  n  gallons 
.: '  V •. e  .^ .: : '. ^' :  I :  : ;.■  : ■. a : : : ,; -l  : *.: '.*.":.'  >[ ay  :  : > vo  and  the  overflow 
■•v.:av^::  .I'.-v  \  i  .l.i:.-  .:•.  .-.'.^f.:  : " .-  :v.cl:^>  :or  a  wiilth  of  25  feet. 
\  :,.■:■..:'.'.  ,  :  x  ; ;  • :  j ' : ?r -  .'  :.i ".  •  ,*■ ;  t :  J- ^  i  S%.cj .  :ii«;rea<ed  the  stor- 
a^v  ~  ••'.  '  .'■■  i::a'  i:^  v.  :  ■•••:.■.■'  ;:  i  .:.S  inches  Scptemlnrr  20 
'.'.   •        ^  •.'..-,■    ■- .:.  -:   -  i^«  :     •^iV.i":!  ijallons,      Lowe>t 

-  -.      :^v    •  .-  *  •.-:-:::": cr  :i.  iS^.v..   3c-«.' million 
-       "'      ..       ^  ;        :.  ■  <^    '■■  -.r-    :  :cl:     ir.d'y  March    10, 

■  ■  te  -  ^  ...  «.^  ^^     .Ik  ■    »      m      ^^mm      m 

..-.=      -■  ■     .    -v  .-;:■--!:-•:   :<  'rcl-jw  a   level    iv 

.     ,  <-  -  ^        ,..      ::a:;:rc.  r^robaMy  niate- 

-    -     ,       .   -       .^.  .    :i:r:  lak;:.  bi::  as  at  one 

-.'::!■    -ciarate-  the  lake 

-    .•  ^  .-■-■.'  '.'I'zr-::  !>  rr'.-^-a '■■>.■  a  ;ari:c 

\  ^  .-..-■•.  :"::;:    Nc-.v   Haven 

I'c   viivrr  was  puriiped 
.       •■::»  Lake  Whitnev 

\ ' :  c  • :  7'.;  >c  r V ■:• :  rs  w  c re 
•-  -  .::::: fi  as  aj:a:n<t  the 
-   .  .    •       r*ie  ra::i:al:  near 

.».  .i-.;ms:  -    7-,.  Soiv 

-  * 

I'fje'ji'r-er    2.05. 
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special  elevated  district  Prospect  Hill,  and  through  reducing 
valve  connects  with  the  general  system.  It  yields  about  i  mil- 
lion gallons  per  day.  The  West  River  gra%-ity  system,  includ- 
ing Bethany,  Chamberlain  and  Dawson  Reser\'oirs,  supplies  about 
6  million  gallons  daily. 

The  Mill  River  pumping  system,  including  Lake  Whitney  and 
the  Prosj^ect   Hill   Reser\'oirs.  gives  about  5."S   million  gallons 
daily.     The  SaIton>t.iIl  pumping  system,  with  Lake  Saltonstall 
and  the  Fair  Havt-n  distributing  reser\-oir.  supplies  about  2.  ..^ 
million   gallons   daily.     The    Maltby  system  supplies  about      i 
million  gallons  daily. 

The  least  amount  of  water  in  storage  in  189S  was  about  2.oc:>o 
million  gallons.     The  initial  plant  was  built  in  1S60-62. 

Xv^KWALK.  Reser\-o:rs  were  nearly  full  the  greater  part  of 
the  year.  Water  is  ocoasioiially  purchased  of  the  city  of  Soia  th 
Xonvalk  on  acvxniiu  o:  the  inability  of  the  12-inch  pipe  betwecjn 
tho  >torago  anvl  dis:riSi:iing  roscrwirs  to  carry  sufficient  wa'tcr 
vlurini!  :i::ie>  01  ::iaxi::ui::i  ct^::si::::i>iion. 
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":  I  .•*  re— rv  ^ir  dims  a  portion  of  they**'*'^' 
.'     .;/.:::<  '.u  rxoess  of  that  given  aba^^* 


\  -<u  .o-:       r'-. :•/.;  A    •<<  '.x.-e  '^uilt  in  1S6S.     Thereser- 

\  .^-  •    ■  ^   ^  : •/.  •. : V . ■  •  A  .-. : t  ■  ^*' .  *     :   .rv^-.;t  -^ .  S  square  miles,  a ^" 

i:-.  :'•..'  \N  i-.. •«-■•._:     ■  ■.   ;  N    :  .-.  ■".  ".i- :-tv.rned  into  the  resen'^'^ 
- ' * '  ^ "■  ■:  •..■•.        .'■*...*"-.: : :; v: i..^ :>.  has  never  been  meO^^' 

■■■-^■.    ■■     •        -^     '-"   \    ■    '-»■•'     ,-*.•■..::-.  I  a:    trom    1.300,000    *^ 

'  *-  ^'    «     .  •-:    ■.".:•.::::  ot  water  in  stora^^ 

'•■    "^A.i-  '•.■.•■      ■   ^    •   ••.    -  v:nl>er  i2th.     The  re^' 

-  ^'      «       •:    •  -^  .       and  it  remained  fu'' 

^^       ^^-^       "^      ^        •>       ■    -  •^  :<:•.-.:  through  pipes  aO^* 

.\v    v^      ^^  .\       v^v    .xw      .  ..   : -..    <::ia::  amount   of  water  i^ 
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rriiiily  l^ikt*  . 
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RcsBBvonw. 


Arrx,  Aom>.      ,  CA|taritT  Mil.  (ialloiu.     Drainage  Area  Sq.  3lilc». 
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\V  \TKKiu  RV.  Thf  principal  supply  is  from  Wigwam  Reser- 
v\>v.  h.wmji  .1  caiMO'.iv  o:  ;;x  million  c-i^-^'^ns.  an  area  of  6>o acres. 
.^*.i^l  \va:c:shrx!  o:  iS  >.^u,;re  r.:iles.  Least  storage  in  this  reser- 
\\^-. :  1 1*  '-  S  -' ;  \v  A  >  J^v  V "  :  V.  *.  I !  i  v^::  *:  a!  '.  o  ns  The  older  rese  rv'oirs  st  i  11 
.i\  v.x^'  A'.f  :^.ux^  '.i:  '.v.iiv.V-er  ::.-.v:::s:  ^  vx^nibined  drainage  area  of 
v..  ,1  .i *.  V  I*  1^. '  V  ^  V* .: v.i ci : \  .^ :  :  >.'  m: II:o n  gallons  and  area  of  6o 
Vr.c  Ic-K  >:.*:-:c^  *"  "--  -^'-i  rtser\"o:rs  is  about  6o  million 
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^-.  .-::*' v:-. -A  -.^rv-lAtioz  supplied  is  S. 500. 
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■II  Water  Supply. 


l!n  IHSCrSSION  ox   WATKH  siriTLY. 

Tin  II'   li;is  Immmi   cniisiilcrahlt'  saiJ  in  the  i)ress  in  Hiirtt'uiHl  aln^     xi 
I  hi'  i-iuHiiiiiMs  w.isti'  ill  Ilar^fonl.      Wv   have  a   cuii?>uini»lion  llier   :»-«. 
nl  :ihiiiit   iL'.'i  L;allniis  |K*r  fapila,  and  that  is  consi*l«»iably  iu  cxi'i—  ?s.> 
i»l  whal  siHin-  of  ihr  nthi-r  ritii-s  aiv  j^ivi'^JX  1'^***  capita,  hnt  perluL  j  »> 
III  it    miii-li  ahovi'  thi'   avi'iatjo  of  daily  supplies.     The    sul»j«r«'t     «.>f 
ini'liMlni:  ihi-  \'\\\  is  uihK'i*  disriission  at  the  present  time  by  tl  if 
1  ummivsi, MUM'S,   ami   it    is   »|uite  prnbalile   that  within  a  few  yi*;«-  ts 
nu'li'iN  will  ln'  adoptnl  and  plared  generally  thrimghout  the  city     "au 
.■»il  di^paiinuMiK 

Ml  lii»tMi;»'  K  Mai'.iur.i;. — 1  dn  nt»t  kimw  that  I  can  adil  ai'm  j- 
\\\\\\i\  j.»  ; !u'  i:,!iMina:io:i  li^a:  ha>  been  iriven.  I  was,  huwevt  js^r. 
•-!:»:,  i%.  ::.  '..H»k ■.:•,;:  i»\ir  !hi*M'  ii-po'.is.  by  the  small  j»ro portion  "^'f 
: :  .  S.i!.'  :h,.i\  .x  ■.-.si,!  ;.>  ;»  u;::r:^i:vti  :••:•  water  supplies;  there  ••-  k* 
v.>:'.  .•  J.iH\»  ..,  -.4  V    •    :"".,  >,^  V.  ;  ^  ::<..      1:  >,.',.m>  tu  me  that  there  is=^  a 

y.-'-'.    N.      ...  r    !>..'!.  \        M:     Tri  ^:.iv'.!: :   Tiieif  are  a  eoupit?      <'f 

-    I    ^-  ■  ."  N.     :.     .;ns       Tt  :"•■:;•. .^  >'..!i.e  of  thtr  ijentleiix  «:*ii 

•    •   ■  .  » .        .    V  •         ..    :    .  .     •...::        T:  e  ::rv!  >  whi'ther  tk  »i> 

"■  ••    '^  ■..     :.— -k::;;:  : lie  waste      i" 
•    ^    '    '        ■    ^.        ^  "'""■;        •      '    ■•-•'  '-•••>^  iinjiMrt;*  '-'^ 

■    -      '      ..-■■-  ::■■■!■*-.      1  tljink     i" 

^     ..         ■"         f .  ■  :t-  "*  ■■:.•."  "Tiifr  i|ii«."-'^' 

- ■■  -  -     •         ■".-•■:.■..  «iiK'   t*' 
■     ^-  -       :     ...-.    •  ■   ■>::.::  tl«^' 

».  «.        I"  •■■*'»»  'V'.ilt*'*' 

m  « 

■■   ■     »„.■..       ■•'•••.*?. 

.     -^  •..      ■  -■    .-     •,.       it. 
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iiil»»  till'  rrsi'r\i»irN.  ainl  tor  that  reason  I  have  an  iniprrssion  that 
I  Ml  I-  |ii|if>  ail'  pri'tlv  wt'll  \\\\vi\  Itft'ore  they  comnii-iu-i'd  iniiniiin:: 
I  mill  tlh'iivrr.  Thf  (\iiin»Ttiriit  riviT  used  to  he  eon  side  re  J  uiif 
•  •I"  lilt-   iiiiri'.st    streams,    hul   I   ^^e  l»v    an    examination    thev  have 

lu-fii  nuikiiii;  lati'lv,  tln'v  rlaini  it  is  verv  hail. 

•  •  • 

I'lt'i".  l?.ir!U'V  — Mr.  l*ri'>iiient  :  I  was  tohl.  I  wcniKl  sav  in  tijJi: 
«oii!n'rii«iM.  iiv  a  •in'iiii^i  wln.i  made  a  irreat  manv  analyses  un  th^ 
l\«iii5ir:irii;  liivrr.  iiTu*  **l  thr  JState  ehemists,  that  he  never  ii:ul 
Jiia«ir  a!i  .i^a.x-^".^  -t'  Aii'.-r  in  thi*  ri»nn»*ctieut  River  in  reeeiit  Vfan- 
'.ii.i'  ■::.:  !  •••  ^::.",v  ::...  :v'.M-!i'e  •■:  haetrria.  which  eome  from  excn- 
!i;i:::  i»:  ^..'M'.r  >.•::.  »■.:!.•■:■  i:;:i!:a!. -r  ai.imal :  not  ueoessarilv  tfoasf 
.:•  '.■■..^.  I  -l  ■  :•!  !'.u.i:.  :i..i:.  ":■.::  ^iiui-.v  a  iiarmlrss  bacteria  that  conn'> 
•:••■..  .  \.  '•■:•  ^•'  :  V.  ..":."\ .  ^":..'.vi!.i:  'iiat  ::  wa«*  more  or  less  eoutiiim- 

■  .»■«   .       S.. .  ..   ;»:.  .1-.  ...» «.-.    :.:..l    : -vvv  o— -ti   m-.nle  without  showini: 

■  .'       l"    :■-:.■.'..■.  •     *  v:..  <v  .-:   :•>..  rv»-rv<.»:r.  I  did  not  nu-an  tu 
■  ■    ■  ■    ..'    ^.■.•■. :         .   ■.  -      ■■■   :.    :•■  ■  r  .•.->•-  ^:«?k!ivs>.      I  mean  after 

"■-■.  ■- ..  ■  ^     ....'■•      ■   :  ■  ..V  ;    :^  ".— '.  ::..:r.  'jii.  that  i>  apt  to  l"^ 
■  ^  ■      -  •:■■-:    .I'.i.  ■■•.!.:  «■:  '-urfaet-  matter  that 

'»:.-•  :r.  it' vs:<  That  wa**  nia'lt" 

-   -  ,:  •  -i\.»i:-  JoM  .ir  o(H»  )»a«:- 

-".     ■'  •■:   ;i--..u:  -AhHi.  in  that 

■  :        -."-r.      ••:.•.■;:  i-s*-.  1  «lon'»t 

*.  .'.  i  v..-".  t'[»»-v  ^♦i'tilf*'!"^*" 

:   ■:*.  waVt.  I'Ut  th^'V 

.  ■   "  ■   '.rvrTj.iL-  water  t lit* 

'   '  ■     ^ : ..  .*vr  :i:  water  1 

\.  :i  ♦'x:'*-r'.!iii.'ntf  * 

,    ■    -       I-:  '•■.jt  ::iii»' til**}" 
T  •■  ■-:..;■:•  bacteria- 

^:    ■.•■•;  rVvHrs'''^ 
,-   "   V  r.  r       It:  ^'.-wasTt' 
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subject.  The  point  made  by  Mr.  Barney  about  the  quality  of  the  water 
from  the  reservoirs  at  a  low  stage,  in  regard  to  being  affected  by  the 
first  rains,  I  Ihink  is  a  point  well  taken.  It  seems  to  me  it  would 
be  natural  to  expect  that  after  a  reservoir  is  in  a  low  st^ge  and  then 
we  have  heavy  rains,  the  number  of  ba<;teria  in  the  water,  and  the 
pollution  generally,  would  be  generally  very  largely  increased.  I 
know  of  some  reservoii^s  where  the  wat^r  has  been  analyzed  shortly 
after  the  reservoir  has  been  cleaned,  where  the  (|uality  at  first  was 
not  nearly  as  good  as  it  was  previously.  Of  course,  later  on  it 
would  be  very  much  better.  Of  course,  when  the  heavy  rains 
come,  the  pollution  and  decaying  vegetable  matter  and  organic  mat- 
ter of  various  kinds,  in  a  heavy  rain,  would  be  quickly  washed  into 
the.  reservoir.  When  the  reservoir  is  low  the  pollution  would  be 
very  much  less  than  it  would  be  if  the  reservoir  was  full,  and  there- 
fore we  would  expect  that  the  quality  of  the  water  would  deteriorate. 
As  to  the  questions  of  the  last  speaker,  as  to  the  accurate  knowledge 
upon  the  quantity  of  water  that  is  consumed  per  capita  in  different 
places,  that  is  something  that  we  would  like  to  know  very  much 
more  about  than  we  do  at  present.  I  think  very  few  would  know 
very  accurately  how  much  water  is  actually  used.  Of  course,  where 
it  is  all  pumped  at  pumping  stations,  they  can  tell  exactly  how 
much  water  is  being  pumped,  and  knowing  the  population  that  is 
using  it,  we  can  get  at  the  per  capita  rate ;  but  on  gravity  supplies, 
unless  they  are  metered  at  the  house  or  through  a  venturi  meter,  I 
don't  think  any  exact  knowledge  can  be  given  on  thjit  point. 

Mr.  Johnson. — Mr.  President :  I  would  sav  in  connection  with 
the  statement  that  I  made  about  the  consumption  in  Hartford,  we 
have  a  venturi  meter  placed  at  the  distrii)nting  reservoir.  It  is, 
unfortunately,  so  placed  that  the  supply  only  passes  through  it  a 
part  of  the  time,  it  doesn't  pass  through  it  continuously.  We  used 
that  three  or  four  days  during  the  month,  in  the  early  part  of  the 
month,  and  usually  the  same  days  of  the  month,  and  in  that  way 
have  got  an  average,  altiiough  we  haven't  got  the  total  consump- 
tion. Probably  our  average  of  the  water  used  is  ln'tter  known  than 
for  the  population  of  Hartford  and  the  nnn\l»er  of  consumers. 
Thei*e  is  quite  a  considerable  maiiy  snj)plied  in  the  town  of  \V«»st 
Hartford,  which  is  rapidly-  increasing,  and  also  in  the  town  of 
Wethorsfield,  and  all  over,  I  should  say,  the  consumption  per  capita 
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will  t<i\f  :il  :i  «MM-lalii  tiiiir  in  ;i  season  of  jjro.itost  ilronejht.  you  ct 
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cubic  feet  per  second.  This  is  what  he  pjavo  as  the  minimum  How 
of  the  Connecticut  River,  and  that  could  probably  be  divided  by 
two  and  come  nearer  to  it. 

Mr.  Burt. — I  am  very  ghid  to  have  the  correcticm  made.  I  would 
say  in  that  connection  just  for  a  minute,  that  of  course  when  the 
Connecticut  River  is  at  the  very  lowest  staj^e,  there  is  quite  a  per- 
ceptible tlow  of  the  tide.  We  have  a  tide  at  Hartford  about  2.] 
feet  in  the  extreme,  which  would  interfere  (piito  a  little  with  the 
calculations  on  the  very  lowest  datum  of  discharge.  I  think  tho 
8,000  cubic  feet  per  secon<l  is  bjisod  on  a  heif^ht  of  about  4,  as  1 
remember  it.  Mr.  Chandler  hiis  looked  into  the  matter  lately  and 
would  be  a  bettor  source  of  information. 

Mr.  Chandler. — So  far  as  Norwich  is  concerned,  we  liave,  per- 
haps, been  about  as  short  as  anyone  except  Hartford,  and  have  had 
to  restrict  the  use  of  water  somewhat  in  order  to  feel  safe,  but  have 
plenty  of  water  again  now.  The  trouble,  as  Mr.  l^ishop  says, 
seems  to  be  due  to  the  distribution.  I  once  heard  a  lawyer  ask  an 
engineer  on  the  stand  in  relation  to  the  effect  of  a  (Mjrtain  amount 
of  rainfall,  and  he  rather  dodged  tlie  tpiestion  by  referring  to  dis- 
tribution. And  the  lawyer  asked  him  why  he  didn't  arrange  the 
di.*4tribution  the  way  it  ought  to  be.  Hut  that,  so  far  as  I  know, 
engineers  haven't  been  able  to  do.  and  consequent ly  tlie  fa<*t  that 
last  year,  while  we  had  plenty  of  rainfall  for  all  ordinary  j)urposes 
for  the  year,  the  fact  that  it  was  bunched  at  the  bi»ginning  of  the 
year  and  the  end  of  the  year,  was  what  <*ut  us  short  and  other 
people  short. 

Mr.  Marshall. — Mr.  Chairman  :  In  looking  ovt'r  thcso  reports 
and  questions  I  find  there  is  a  question  here  of  the  amount  of  water 
used  in  million  gallons  daily.  Now  I  would  like  to  ask  wliat  means 
the  people  who  made  the  reports  used  to  liiid  out  how  many  gallons 
a  day  they  were  using:  that  is,  wh«'ther  they  us«m1  a  nu*trr  or  did 
it  by  weirs,  or  how  tliey  did  it.  because  it  s(.*enis  t<>  me  that  a  good  dral 
depends  on  the  exact  knowleilge  <^f  how  niufli  watvr  you  an'  using 
eveiy  day,  and  the  only  certain  way  is  to  eitlnT  riK'tor  it  or  measure 
it  by  weirs.  Now,  in  tho  driest  season,  ^Ir.  Kit/.gerald  gives  in 
his  reports  of  the  water  quantity  on  the  Sudbury  Kiver  tliat  44,U()(» 
gallons  were  available  prr  square  milo  in  a  season  ot"  greatest 
drought.     Now  if  you  can  determine  exactly  what  your   streams 
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was  lowor  than  tlio  tij»uros  I  put  it  at.  I  believe  the  population 
uso«l  in  that  oaleulation  was  sjomething  a  little  less  than  75,000 
that  is  supplioJ.  and  I  think  that  certain  papers  are  claiming^  that 
tho  prostMU  population  ot*  Hartford  is  towanls  80,000  at  the  present 
time. 

Pr\»s.  Graves. — 1Xh*s  that   To.OOO  include  West  Hartford  and 
Wotherstioldf 

Mr.  .lofiv.so'-i. — Ir  .lid.     We  divide*!  the  average  by  75,000  to 
ij^'t  tiu*  tvsi:'.:  ot  *mk*  c»L-!>.'raI  averaije. 

Mr.  Bur:.  —  1  w..«  u  1  d  !  i  k  e  t ».»  i  ni.iui  re  •>  t*  Mr.  Joh  nson  whattheliinit 
ot  a-.'-.-iiracv  in  ti:t'  irieasuremeiit  of  the  rlow  is. 

Mr.  -J.«bT'S'»:!.  —  Wr:'!!,    thr   mar.Tifaeturers  of   the  ventori  meter 

■;.a:rp  that  it  "s  a  vp~y  >:iia!-  r^er  •>;:!*.  I  do  not  have  in  mind  just 
'bv  y*:i-  '.-ovt.  o:  i:a  .i.'i-a.'v       I  have  at  the  present  time  made  ar- 

ra*  w:*: ."'ts  to  wT*.*  "  •••'  'rrr^rs  !•:*  ■•?;  rhe  venturi  meter,  and  in  that 

.v;i\  uTv-  .1   v»:*v  .1  i-.::-.!"'.^  * -•;s>i>.'    r^a-liii;:  at  the   throat   and  full 

.,.,••..•;  v.  -..'^x.  .r  ■!   ■•    -.Mt   v.i.v.  •  r-I-.iblv.  for  mv  own  satisfaction 

'■••••■■..  I     . I-  '■  *     ■  ,:  ■.  ^■'.  •     'irx-:  "":-   "»-ci>trv.     That  i<  a  vervoom- 

■  i  ■  .-.  ■■■.>■«.     ■   •    '  ,\ -*'•'.<  I-  ••.  ■  .t.---  y  ^rs  .'•«.:':  of  or«ier.  and  has  to 

I  ■■  ^.•-  ■■    I-*-   ■  (■■."•■■:■'■■.■-  "il-Ni  .it  arre^xrion.      But.  pro- 

.■x  ■  ^   ■•.:■«".   I  -hiriiv  that  we  cret  a  verv 
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^    .  «  1         •  .  •.      l:     i  ■'y.;lH;i.      I  wish  he  would 

\  .    -  .   .  .'     •      :♦.'.:  ^    '    "-m:.  a:i'l  bow  six>u  we  mav 
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^.       \.     ^  >.  '.    \\\    iiiswer  mis  last  ijuestion 

'.   .  i ii  1M.M1  i)r  arivthius  of  that 

•  •  ti'.'^*  riiere  is  no  certainty 

'  '.:■  ■  t-ri'iis  of  hi;rh  anil  low 

-.         -•    V  .!i:.i  -it^  a  seas«:>n  of  low 

'    -.tMirail  wi>ii.M  be  £roo<l. 

'^  -         .^.^  .>r   :*aiTifa!I  in  certain 

.    V  -i  •!   !»e  *nrer^st»*«l:  in  it 
•    -.L.vv>   iiow  the   rainfall 
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Nt'W.  it  may  lie  of  some  interest  to  siiine  of  the  memhers  ln'ii-  In 
kiHtw-  liuw  Ihu  |>0]iiilation  Htnl  water  uoiiKUiniitiini  liiix  varied  simr 
l.*(Wt.  Sow  in  18G0  tho  first  sjstem  was  |nit  in  lien.-  in  Xew  Hav.-n 
atfl  llu-  »ui>i>ly  vtm  not  over  0,()00,mK)  gallonK  ]>er  •lay.  H<M;<>iv]int;  to 
th^  piim))  at  Lak«  Whitney.  Tho  populiitioii  in  1S0I)  niis  :]!),<l(Kl, 
tii'TftMsiiiR  to  '>l),00(>  in  1870.  In  lAGi  tiierc  whk  another  systi-m 
^•I<h1  to  the  New  Haven  works,  that  is,  tho  Maltliy  antl  Winter- 
grf^-n  I*aWes,  anj  that  increased  tlie  eaiiaiity  nlKtut  l,(MI(l,(Hin, 
tuakint:  7.1KH»,00<)  ttallons  u  day  available.  This  went  on  until 
IsMl.  wbt-n  l/uke  SaltouBtalt  was  addeil.  ami  in  1,S8(I  tin-  ].o|.nla- 
11..I.  w«>^  CS.IXXI  ami  the  supply  wn.^  1  Kl  k:'!'""''  I"-'-  '-ainla.  The 
•.ui>|>ly  ilroittfl^d  durinf^  that  iierioil,  or  tin-  ani'iiint  uned  in  .I'n' 
!.n:i>i.li"n.  The  addition  of  Kiillonshdl  ini'irasi-d  Ihe.-aiia.'ity  al'<.>i( 
:;,«MN>.(HM)  khIIohs.  The  addilion  of  Salt<njst:tll  inen-ased  tJi.-  si]|>- 
|,ly  t..  iilwHt  lO.lWO.WK)  (lallons.  Tiiis  last.-d  until  ISNil  .ir  is;m,  [ 
bav*-u't  the  t>xaet  ti}{urvs  for  that,  when  l<ake  ]>aw.-=.>ii  was  added. 
Tliat  wiiM  a  watershed  of  alKUit  14  square  miles,  and  iu<'rea.->e<l  th" 
.-.i[>a<;ity^lHn)t  SO  port-ont..  ami  the  sn]>|dy  is  nowesliniativl  at  al.<<ut 
l-^.iRKl.lnKl  ealloiis  a  day.  The  «n(ijj|y  in  IS'.Pd.  with  Hl.imiMHio 
calk'Dw  niul  a  iiopulation  of  S.'>.(>tlil  was  117  ^'allmis  per  e;i|>it:i. 
Tilt.'  inipiilatiou  now,  aiictonlin^tothe  nearest  i-aleidatnni  I  'mu  ni;iki- 
&<-<.'•  ■rtliliK  to  th«  directory  and  uiitordini;  In  tli<-  inere;is.>  lieton-.  in 
isytt.  whfii  tlie  la»t  codsuk  was  taken,  l-ntii^s  lie-  pi'[iiil;iliuii  :ii  lU-- 
jir«»*?i)t  time  to  about  U'2,W0.     And  if  the  ^uiiply  i.s  lo.DOli.UUo 
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gallons  a  ilay,  we  are  using  about  134  gallons  per  capita  here.  This 
(M>l)^um|)tion,  of  eourse,  varies.     In  the  spring  it  is  lower  than  it  is 
ill  the  winter,  ami  during  the  month  of  February  lower  than  it  is 
ill  August.     In  August  the  maximum  consumption  is  about  one- 
quarter  nu»n*  than  the  average ;  that  would  bring  the  consumption 
in  August  up  to  about  10,0lKK0(XK     Now.  as  the  city  increases,  the 
«lUe^tiou  arise^  where  we  are  to  get  an  increased  supply  of  water  or 
!u»w  to  eut  down  the  present  extravagant  use  of  water  so  the  present 
>uppK  will  h4>t.     Now.  the  population  in  1920  I  should  calculate 
to  be  alH»ut  -OSaHK>  it   the  rate  of  increase  is  about  33  per  cent. 
Oi  v-ourse  iliis  i>  iiuuginary,  tor  you  caunot  tell  anything  about  the 
i^iv'wih  ot  ji  eitv.  because  iht-  conditions  vary  so.     If  the  population 
iv.  IV-V  i>  about  -OSaKK*.  wc  sha'l  Lave  to  cut  down  the  supply  to 
7r>  ^A  "•.»vs  !»e».*  cai'ita  iu  or\lvr  t^.-  '.;>».-  :he  watershed  available.   That 
l^AX.-v'.^AH)  4Li\.!><  wouM  v..  i!;,r^.j^^.l :...  20.000.000  gallons  then, 
l*:  :x  •■:;vvase  '.'Vvr  ttic  :'re>t!::  >!.::'.%  ihjlv  l»e  made  bv  an  increase 
. .    ^  ■: «. •  a  ^ V  ■:  a '  a-: : :  v   : : i   W  i :  i  ^ !  ■.  ►;  \ .  Si !.:..•::  >:iill  and  else w here .    The 
\V  .'V.-.v  ••»,.>.••-■  .'.'"r  '"a^  a  v- r\  >'.*.:.i!.!  >:<.  ra,:e  oat«aoity  in  comparison 
■  •  •■>*  ■■.■.\t     .;i;v  .i"ca.  A.'.',  .'h  '>^  a  .•  i:  ^'7  >*[iar*r  iiii'.es.  roughly.    And 
.i-a.-    v    •■  :■■,'    A  V'.'  :>  a  .••  «*  **'.  V.  .'A  . 'A"  j:-.tl""!iii  <torai?e.    1**'^*' 
\V  ■.    ..v"  ■  •  '.     «.'    :'.M\v    ■■;  •. "..   '.'.7'.   ::_!»: -1    f-'T  tiir?    reason  that  u 

■•■. .'.  ^  '.-,■»'■    '.  M    -.  \'.^v»'. .  ^-.jv^  '.  •;.   vr*:«L>.      FvT  that  reasou  tiif 
^^  .     ^  .'.     .   ■     •      •«:.:■'.    ..  •  .i   r"'  r  ^r. .-:tvr»=-.     I  present 

•  >        ^  •-       i.^     '  •  r    ^'  :    ^     L  :r:  N»^w  Haven. 

^         V     .    .      .  >  .    >      ^    -   '     -.i    :'a*i.::    -c    New  llsS^^ 

.'.y  ■  c  :::e  var.»  •!>  res^enoH^* 
■-.'•.-     la:  V  >:;;'r..lv  in  '^alloos- 


■  '.    .  .1.    r.i 


^.  • 


".'•'.  -i.H'  ^iilom*. 


■;  ^:i::'u>. 
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1jil(«in,  jtri<l  llios««  |MTi'.rnta^os  are  j3;ivuii  in  his  book  for  water  supply 
aiul  rii^iiii't^rin^. 

(^iinhlioii.      Was  that  for  oiio  year  or  more? 

Mr.  Marsliall.  Well,  that  would  run  over  a  period  of  10  or  15 
years.  Twi'iity  veal's  is  as?  lonj?  a  period  jis  you  would  pi-obably uise 
one  water  supply,  antl  at  the  end  of  2l)  years  you  would  need  au- 
otluM*  i»ne.  Observations  have  been  taken  in  Boston  which  cover 
a  peritid  of  7;'*  yeai-s.  so  if  you  wish  to  go  back  and  take  a  lonj^er 
time.  \ou  ean  ijo  to  Mo>ton  reeords.  I  have  onlv  taken  it  back  to 
ISSO.  iMvause  I  did  not  think  it  was  worth  while  to  go  beyond  that. 
I  l\a\e  the  reeords  furtiier  baok  than  that. 

\\\  lb>hop  !  did  not  quite  understand  the  gentleman  witb 
»x»lei>*iu*e  to  oaK-nlatinc  'he  prv^port ion  with  reference  to  rainfall. 
I  uudr'.x!xs»d  Www  to  >a\  :is:it  the  anunint  of  water  in  the  streaiuj' 
\\.is  \  w'Mx'xl  \\\  \\v\n^sK\\\.K\  :o  :he  anieunt  of  rainfall. 

Ml    M a!x!».a!'       We.l.  i:    >  v.o:  -u  d*.roct  pro'^K>rtion. 

M.     I V N  '. o V       W I'  " .  •  >  : ■  •. ;  r^    .-4 •-  >   :  >>: -^^rt ion  w hate ver  t hat  you 

t  •        '  ■  •  » 
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Mr.  Marshall. — That  is  for  a  wet  year,  35  inches  would  not  bo 
worth  more  than  for  a  dry  year.  I  do  not  know  that  there  is  any 
proportion  that  you  can  establish  as  to  that. 

Mr.  Richards. — I  would  like  to  sugj^est  that  the  yield  varies  very 

largely  with  the  character  of  the  watershed.     For  instance,  if  it 

is  a  st«ep,  precipitous  slope,  if  the  watershed  has  a  steep  slope,  why 

then  you  get  very  much  more  water  sometimes  than  you  do  with  a  flat 

waterehed.     With  a  small  watershed,  that  is,  watersheds  2,  3  or  4 

square  miles,  there  is  sometimes  a  very  great  difference  between 

them,  but  it  never  struck  me  as  hardly  fair  or  proper  to  compare 

those  small  watei*sheds  with  a  large  watershed,  for  instance  like 

that  Sudbury  River  watershed,  which  is  what  you  might  call  an 

average  shed,  that  is,  it  has  some  steep  slopes  and  some  flat  slopes, 

and  some  swamp  land  and  some  rock  land,  and  it  might  be  said  to 

be   an   average  watershed ;   whereas  very  often  you  get  a  small 

watershed  of  2  or  3  square  miles,  which  has  a  maximum  neither 

one  way  nor  the  other,  so  that  is  a  large  factor  which  has  to  bo 

taken  into  consideration. 

Mr.  Marshall. — I  understand  at  certain  i>criods  a  small  watershed 
may  not  yield  any  water  at  all,  because  the  steams  may  dry  up  ; 
whereas,  in  a  stream  like  the  Sudi)ury  River,  which  is  a  large 
stream,  you  would  get  some  flow  all  the  year ;  and  Mr.  Bishop  says 
that  during  the  last  year  the  flow  of  Sudbury  River  has  been  re- 
duced to  19,000  gallons  per  square  mile,  instead  of  44,000 — 44,000 
has  l>een  the  lowest  before  recorded  for  a  i)eriod  of  one  month.  Of 
,  course,  for  periods  extending  over  more  than  one  month,  your  pro- 
portion rises,  you  get  more  watershed. 

Mr.  Richards. — I  have  known  of  an  instance  of  a  small  water- 
shed which,  for  a  given  month,  exceeded  V)y  30  per  cent,  the  water 
that  was  yielded  by  the  Sudbury  River  watershed. 

Mr.  Marshall. — I  would  like  to  say,  in  making  some  calculations 
on  the  amount  of  water  which  is  available  in  Lake  Saltonstall,  the 
storage  capacity  of  Lake  Saltonstall  is  quite  largo  in  <!oniparison 
with  the  watershed.  The  watei*shed  is  about  4  square  niilos,  4  and 
a  fraction,  and  the  .irea  of  the  lake  is  15  pei*  cent,  of  this,  whicii 
gives  a  large  storage  capacity,  and  in  the  driest  months  the  evapo- 
ration from  Lake  Saltonstall  wouhl  exceed  the  amount  of  water 
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which  puns  into  it  by  several  hundred  thousand  p^allons  a  day.  So 
that  the  amount  of  water  drawn  from  the  lake  must  have  added  to 
it  the  amount  which  has  evaporated  in  order  to  get  the  total  draft 
on  the  lake. 

Mr.  H.  B.  Shepard. — Mr.  President:  I  came  to  listen  and  to 
learn,  rather  than  to  talk.  But  there  is  one  phase  of  thi$  subject 
which  has  not  been  touched  upon  which  I  should  like  to  hear  dis- 
cussed, and  that  is  the  relative  purity  of  water  drawn  from  the 
ground,  and  surface  water  stored  in  a  reservoir. 

Pres.  Graves. — Is  there  any  one  who  can  enlighten  us  on  this 
subject  1  I  presume  the  gentleman  means  by  artesian  wells  or  water 
from  water  sheds  ;  is  that  his  idea  T  Supplied  from  drilled  or  driven 
wells  t 

Mr.  Shepard. — Yes,  sir. 

Mr.  Bishop. — That  comes  under  the  chemist's  department. 

Prof.  Barney — I  do  not  think  that  any  general  comparison  cau 
stand  between  those  two  stat-ements.  It  depends  entirely  x>n  the 
nature  of  the  reservoir  in  one  case,  on  the  nature  of  the  storage  and 
drainage  area,  and  in  the  other  case,  on  the  strata  from  which  the 
water  comes.  Some  water  from  deep  wells  may  be  very  good; 
others  impregnated  more  or  less  with  iron  or  other  impurities  that 
require  removal.  I  douH  think  it  is  possible  to  make  a  general 
comparison.  There  is  one  thing  certain  about  it.  The  water  sup- 
plies of  this  country  are,  to  a  very  limited  extent,  filtered,  as  we 
know,  and  those  reservoirs  which  have  a  large  storage  capacity  have 
a  lower  death  rate  from  zymotic  diseases.  The  only  salvation  is  a 
large  storage  capacity,  and  it  is  the  only  protection  for  New  Haven 
and  a  great  many  other  places.  It  is  impossible  to  identify  the 
disease  germs  themselves,  and  we  know,  as  I  said  before,  that  they 
do  not  thrive  in  ordinarily  pure  wat^r,  and  they  settle  down  and 
are  very  likely  to  die  probably  in  the  neighborhood  of  three  weeks. 
Now  our  death  rate  from  typhoid  (that  is  simply  taken  as  a  type), 
runs  about  18  or  20  per  hundred  thousand  a  year.  Now  I  can  not 
furnish  data  from  driven  wells.  I  have  not  had  a  large  experience 
of  that  kind.  I  know,  as  most  of  you  know,  from  reading,  that 
they  very  often  have  to  cover  water  from  artesian  or  driven  wells 
to  prevent  the  sunlight  from  acting  upon  it,  and  it  is  very  often 


*/<  V" ''...>•  -'J-:  ^  -. •  r-.  jl' -•Ti.'i.  •.■::.-. '-^  :■>  hoM  the  water  so 
»'.«  V  ';.'•  /<  *  ;>-.j.  .-. ;  ■.>•■■•  I".  >  .:,:r  '-"^-'-ff  *^  C^t  water  oat  of 
:.  . .'  .1  *•,:»*  ..■  •:•  '.J  ';./.:.  '.r.v.  :r*^  Viji  of  the  sieve  and  taking 
»fi«  /,:i»<  r  ',',*  7.s«  -'r;i*  •;-a*-'/!.  of  New  Haven  is  in  such  a  way 
•  full  tin  w;f*<f  7'ii-.  *.'jr'/j:.''i :  you  caMiOt  fft^l  artesian  water  aroand 
II  v  l|;r.«n  tli.if  j:.  LI-  iii<';».  jiiilj^ing  from  the  formation  of  the  soil 
III  'ii  V  IfjiviFi  Arnl  ;iiiy  oim*  wanting:  to  find  out  about  these  dif - 
li.fiiii  'voll  -a;!! IT".,  «lrl\i:h  wi'lN,  ttil>ular  wells,  and  surface  waters 
III  iniv  I'linl,  '.vill  llri'l  111*'  cxifcrinK'nts  which  have  been  made  in 
.Miif:-fii'hii:'iHji  nil  ihi*^  siiliji'ct  in  tin*  special  report  of  1890. 

Ml  .Mlii'il  It  Hill  I  think  there  is  a  good  deal  of  popular 
nit-'!i)i)iii)ii'iriiiiM  III  ii';;anl  to  tlu'  j>urity  of  subterranean  waters. 
It  li.i  ■  Imu'm  iifii'ii  iiinit IoiiimI  that  water  that  comes  from  beneath 
thi-  mhIjum*.  Militrrr.uiran  wator,  is  ^tMiorallv  purer  than  surface 
\\.\\i\  .  lull  on  iho  inrorm.'itioM  that  I  havo  been  able  to  jjet  on  the 
ri,i»|,.i.  I  tItinK  iliai.  as  l*n»r.  Harney  says,  it  depends  entirely  on 
il,,'  .MH.'i*  li\  ilu«  lirsi  ]»!;uo,  Miblerranoan  wators  have  to  be  kept 
in  ..x.r.  .1  I. -.1  v\i»iis  il  Ui'p:  l.»r  a  i'on>idorablo  time,  because  if  ^^ 
1  .  v;^.^  ..1  '..'  \\\*  .t'.v.  il.i'Vi'  iv  .-i  '.:;^lit  tV»nn  of  veiretable  prow'th 
<.M«n.-,i  u  :   ,  '.    ■.  ..■  ;•  ,  ..V  ;;  :    i,    :!:,-  :;i>!f.  unless,  as  in  S4>nie  car^P** 
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i'...   ^^  ii.  i  ...■.:.,■..   .■.••.•.;>     ■..:.-  :"!-.( •  \\r".".>       In  such  eases  that 

■ -^ ■•     ■*.■..;  .n    ;.;":":\  ^.M-nnisMble  in  a  supply 
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..    ■^       \  .■:.■■■      •■.■■:•'. '..■1>  v:.T:relyuiH'n  the 

V      L.:  ;■    •>■..:-.  L,i:.i:U:and.whertf 

■    v!.;..  .  "   .^f:.:h.  a::vwneri* 

V  :   ■  .-...    -;.•.  .  ;r^:.  r:j.-.  whi:*- >am" 

■        -I"    1  .r.-i«:''-v  ■■■:   cAse?  J^** 

■ 

=  ^  ^    ■•:.■■    ;■::•■:.       I'l   '.S  V.kriy  t»"^ 

■-  '      •    *!  -   v-;,:v:  .!•  '•• 
•    J-  •    •  •!■>'  )'ry.  .•■•  '•^''' 

.  ■ . 


'**  ■*-'•>      ■•-     .'»       >     A.--_i_rt   ."tl  11 1-1. 

■'I-  ]'.•'.■•.<:':;;■.<»■•  •..-:•,.-■.  T'.r  *  jiiji-i't  that  wc  have  lltiii' 
•j..'  ..-.■•/  ..•  ;,  .1  '  •,  .f..:,!,!*;:!.'  •/.':.•.  iiii*:  .if  tij»*  untot  important  tli; 
« 'ffifi  -  iit  Ion  I  ji/;rji  If:-  i«,r"  •il-!'-i'-*  !••!!.  aii'l  one  of  tin*  most  jncioti 
'111       '11. 1    \.\\\i\  |ifi;i -I"  iif    tlif  i]i.«i:ii»ioii  havf  bn»iij;ht  to  niinJ   ;: 

1«   '   I ii;*  "aIii*  li  1     lii'iilil  liki*  to  urtVr  tu  vou.      It  is  not  at  all  sur- 

|iii.-iii{/  iliiil  Ml  iIm-  Stall*  of  ('onnr(rti«'Ut,  ur,  in  fact,  anywhere  \u 
%i '^  I'iii^'l.iiiil,  i\liiri-  so  lai'^jr-  a  ilu|MMnlenc!e  is  put  upon  gravity 
>'ii|i|ihi :  ,  ili.il    liiiiii'iL^Mouiitl  water  should  bu  Iiehl  in  considerable 

« ».  \"«»  iiiirhi  iihniist  say.  altiiou;;!!  that  liiis  hardly  been  exhil»- 

i''«l  hill'  Mill  il  \oM  wrn*  to  t'ormulatt*  or  summarize  the  sources 
.'I  Hjilii  'ii|i|ti\  u  I'll  (hroui;:liout  thiM'ountry,  you  would  probably 
'••  ii»|«M  lil  Im  iinii  wh^il  :i  xrrx  larijr  ]M*rr««ntapje  of  the  <*ities aiiJ 
I. 'Mil  i«i  ilii>  I  init^d  Si  :i  I « «s  ,ir«' drprndi-nt  upon  underground  souix'es 
i»'i  iluii  ^\  lioli  •  u)«pl\  i»!  \\;ittM-;  and  you  would  also  he  surprii*u 
•  i-'  '-^  '■  jIm-  i.!:l:!  oj  !hi' >t;i:t'n)oii!s  made  that  it  is  netrsjarj' 
•   ■•  '■  ■      I-    : .'  .  .  \ ,   :s  ■..  i\ :;;,).  :hi.  .:r;ihTi:ri»uud  water  is  storeui 

■  •*"   ^'    x   ^  «  .  .  \ .  :i  i-.    VfM  :  \  I  irs  an-  in  existiMiee;  not  bat 
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fo'//'.  »>*<:  ,T*,u  frf/ri.  \r.h  '^r'jnrA  -whr.^n.     I  shoald  say  roughly,  ancad 
ii\yifti(  yr}»o,i%    ^4\f*fU  m-i   mHmhT\.  althongh  accurate  figures  ai.»e 
niv;iiil;iM<'.,  thai  at.  \€"A^f>^.  oii*;-th:nl  of  the  public  water  supplies  of  t  lie 
\\%\\U'A  \*^^\U'^'^  an-  'Irawn   from  UTiderf^uud  sources.     Of  course, 
Ml   Ndvr  Kr»KlAnfl  an<]  parts  of  New  York  State  and  PennsyWania, 
immI,  ill  rnrf,  (ill  tijr;  inouiitaiiious  region  generally,  gravity  supplies 
pf'i*(ttiiiiifi;iU>.     Hut  iliroughout  a  very  large  part  of  the  West,  anJ 
pi*fi(U»t'iH|  throiiKli  th(;  Ksist,  and  oven  through  New  England,  there 
ftfii  II  liif|{ii  niitiiliifr  of  underground  sources  of  supply  being  drawn 
iipiiti      TliiM'M  HfiHUKf  or  two  other  points  that  suggested  themselves 
III  nici  iiM  Uin  ilmruHHion  wont  on.     It  cannot  fail  to  be  impressed  on 
I  111*  tniml  fif  liny  imh^  who  trios  to  gather  information,  asyourCom- 
niiUiMt  on  WhIim'  Supply  has  tried,  that  the  available  data  for  com- 
pin-Mtivo  pni'|utsoH  in  tpiostions  of  this  sort,  are  very  limited,  indeed. 
V\\\  iuNlnnoo,  il'  1   iindorstoinl  the  roj>ort  correctly,  there  was  only 
ono  o1'  !ho  wrttor  works  n»porting  that  was  able  to  give,  or,  atleast, 
did  «Mo  \\\\\\  \\\\\  dolinitonoss,  any  figures  regarding  the  amount  of 
xH.-ilor  irtlluijT  on  its  shod  whioh  runs  to  waste.     Only  one  place  was 
nioulionod  ^xluMv  ihoiv  was,  on  ;\  jrravity  supply,  any  definite  means 
)MNM  i.lo.l  ioi  dototiuiir.nc  iho  anionni  of  water  consumed;  and  in  that 
...-^^r  i1>o  ,'.Nn,ri'.or.>  wT'.v  sr.vh  :hai  tho  renturi  meter  there  placed 
«.»^  noi  .ix  :r.i:<V'r  t\''.   ihr  :-.r.-:r.  r«-,r.c  TO  the  exigency  of  the  local 
w  iiiM  '^r.jMx.x       b-,  n!  .V,;    .sv)  ,-v:i-  -nhi^  an*-n"ipts  to  do  any  work  on 
1  ?  u  V  ■  ;  •,  r   .  :  , ".  V  s    .  V  ,\>  1    •  V  r.  • ;. :  "k  ;i  V  :  I  '.a  .'■  k  I'f  re  liable  i  nf ormation  for 
, , ^ . »  1  -» s  .v.  r  X 1-     .■..:•; ^^v. -v        ',;-.>    ;  \ :  rt'  1511  'v    r.nfort unate    that  this 
.:.•.■,,;»,   v..    '.ss.;..  !.v.   ;  f.. ■*..-:  r.Tv.  jiTT  cvV.T*c.  or  attempting  to  go« 
.  ^■..    :■  ,   ■•,'>,  vV'.'.    .'.'« -v:-,!* :  :S  .  \*-i-fcr!S  i.'iociiiiicawav.when, 
•'.X  "  .^   •.    .■•  >   ^•^■.     ^,   -»>!  ■?>  «■:  :itf-.:  <xT*f:neD«*.  if  they  only 
\-    ■»    .  ',••    >   •■■     .    ^    ■  .    >   ^  !.:.     :!•:•:   .  vi    f  s.7»i -r^r  L  cr  is.  a  tre- 

"V  •■^'.   .-.  :vi-  ,*.n.i,-.  \\i  siivec.  JtXrd  maeh  money 
^.-         N.h  «•.  ..     :;■.    tj    Tjikf    :ii*  i»pj<ir:unity  to 

•■■i'^  ■'  N    -l.:r    I,i.'-f    JK^fiL  Tlahiti:  fcT  Snif''>'^ 

■*'  ''-.;>.   ..  v^  V  .   •.r.nii*!*:  o!  vfUhTS'  acv-  assoioe 
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•!•;•:■.   /,.>}.  ;!  ],',],  ■'.'.'.^.f.:.  ',:  yf^r/f:  an*!  upwards.     It  is  desirable 

•  ill*  \,\*\,•.^^•.^^vA\  '/;'•".!'!  \,i'.  v.\7s.'\<:  jinrl  that  the  appropriation 
■  li'.iil'l  li«  iii:iM#-  \;\\\'*'X.  ■■«,  till-  W'irk  can  be  extended  to  cover  a 
l»i«..i«I»  I  fi'Id.  ;ind  al-o  l^ron^^lit  duwn  to  a  smaller  class  of  cities. 
\\\',\\\\uy  I  III  A  .«iri;iii«in  <  ;in  dn  in  the  way  of  appointingacom- 
miii**.  ('ii    iii'.t.inrc".  to  rrjiiUT    with    committees    appointed  by 

•  iiliii  Mill'.,  wiiiild  Ik-  ;i  very  jjood  tiling",  I  should  think.    The 
\iiiiiii.iM  !niiiriv  iif  (  ivil  ICnpnecrs.  and  the  American  Society 

ill  Mimn  ip.il  Iiiipinvrnu-nt.  and  tlio  National  Mtmicipal  Leag[ue. 
Mini  .1  Miiiiil>rt  III  ntluT  orjL^ani/ations  have  taken  the  matter  up. 
.mil  li.i\r  iMiliri  ;ippi liiitfd.  or  are  expected  to  appoint,  comniit- 
ii  I  •.  Ill  \MiiK  III  h.nmiMiv  with  the  ciul  in  view  of  securing  in  some 
u  \\   iiinu-  iili.ililt-  nuniicipal  statistics. 

Tioi  li.umx  \  >iu»  point  that  1  just  want  to  speak  of  that  I 
ilnni,  '.linuM  \w  ronsulru'd.  that  in  comparinfj  typhoid  fever 
.1,  nil  t.iU'..  \\\A\  \\w  M»nip.ni>on  I  was  speakinxj  of  making,  was 
ts; \\%»n  rio'.M\.;  w .»u".  »'\'.pi>!\  .\r.<l  >iora:Je  lU  siirfacc  water wliere 
■»;•..-.'. ;^\'  .;!•'..>::•::  o:  >!oraco  tor  ordinarily  ;  or  4 
X  .  -r-'N  ..  0  •••■•.  .;:■>.::  4^:  licaih  rate  woiibl  be 
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tliat  a  large  proportion  of  ground  water  supplies  has  been  in 
small  quantities  has  made  it  possible  to  pump  direct  to  tlie  mains. 
or  where  the  standpipe  itself  was  either  covered  or  the  exposed 
area  in  proportion  to  the  quantity  stored  was  small.  The  points 
that  have  been  made  against  ground  water  I  think,  on  the  whole 
here  to-day,  have  been  very  well  taken  indeed.  But  you  must 
hoar  in  mind  all  the  facts  of  the  case  and  the  experience  of  the 
country  and  foreign  countries  as  well. 

Mr.  Charles  E.  Ferry. — I  think  there  is  a  very  large  percentage 
of  the  places  in  the  country  that  use  underground  water,  judging 
from  the  statistics  of  the  .\merican  Water  Works  as  Mr.  Baker 
says,  ]>robably  at  least  one-third,  if  the  percentage  of  the  people 
using  this  water  was  taken,  the  percentage  would  be  very  differ- 
iMit.  because  most  of  the  places  which  use  underground  water  arc 
oom]>aratively  small  places.  I  haven't  the  figures,  but  I  should 
judge  that  the  pi^pulalion.  or  the  people  who  were  served  by  UO' 
dorgnnuul  waters  wouUl  not  be  more  than  lo  per  cent,  perhaps 
'  of  the  total,  because  most  of  the  places  which  use  large  quantities 
use  surface  water.  l>rooklyn  is  the  only  very  large  city  which 
derives  any  ci>nsiderable  part  of  its  water  supply  from  under- 
pound  water.  Memphis.  Charleston  and  a  few  other  places  tisc 
undorirround  water,  lor  they  are  peculiarly  situated.  They 
miiiht  bo  almost  saiil  to  be  situated  over  an  underground  stream* 
auil  iho\  are  able  lo  get  a  reliable  quantity  of  water.  But  with  a 
lew  exceptions.  ]>erhaps  half  a  dozen  cities,  I  think  there  are 
svMrcely  any  oi  over  (x\i\x^  inhabitants  who  depend  upon  undcr- 
jCiounil  water  tor  their  water  supply. 

\ui>iher  piv.nt  wiiich  ]\i>  not  been  brought  out  is  that  where 
;■  111 'uMi: round  water  is  use^l.  when  the  wells  are  forced,  the  charac- 
101  t»i  tlie  water  i^  sor.uiinus  changed.  Water  may  be  of  good 
.  r.iiny  .uul  >ultioion:  iri  o;;aniiiy.  but  when  the  wells  are  forced 
\'.tc  ^^'av.\v'U■l  oi  ilu  w.itcr  oliances  for  some  reason  or  other, and 
•v.^Tv  o;  xhx  ovcan-.o  n\i::cv  ;>  taken  in  solution.  I  would  like  to 
..^■\  \;t  r.,iiM.v  r.  :;o  kiiinvs  o:  any  p'lace  in  the  country*  of  any  con- 
^'.*;.  -.iMo  >'.;o,  p:-  .^ViV  si.-e  in  taci.  which  uses  imderground  wal^f 
\v':*T»  .\  i^iaxiix  sr.pp'.x  can  bo  casijy  obtained,  or  where  a  puiup" 
■■■1::  -j^i^i^iN  oi  u\'-\\  icwvl  tji;.i!'.iy  can  be  obtained? 

Ml.  iiaker.— We'il.  1  have  no  doubt  but  what  there  arcanum- 
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tirtuTirial  to  tlic-ni.     Now  in  Stamford  we  have  been  bothered 
^rcat  (leal  with  that  and  the  experience  has  not  been  of  any  bexi< 
lit  partiruhirly.     We  have  there  three  intakes,  one  to  the  north 
tiuv  to  the  cast  and  one  to  the  west,  and  it  does  not  seem  to  make 
any  difference  in  rcjjard  to  the  ice  forming,  and  the  company 
have  kc|)t  men  on  watch  all  through  the  cold  weather,  when  it 
freezes  at  all.  to  report.     And  only  day  before  yesterday  it  canie 
down  and  the  surface  of  the  stream  and  the  screen  was  almost 
covered  inside  of  tin  hour,  and  then  of  course  it  was  a  good  dcai 
of  work.     Is  there  anyone  here  that  knows  anything  about  that 
thai  can  j;ive  any  remedy  for  those  things? 

Mr.  Richards. — We  have  had  some  experience  with  anchor  ice, 
but  we  have  not  found  a  reniedv  vet  in  our  case.  Anchor  ice  i.« 
likely  \o  form  when  the  wind  is  blowing  toward  the  gatehouse 
and  t»n  a  cloudy  day  when  there  is  a  sudden  fall  in  the  tempcra- 
t\no.  and  that  is  abmit  as  far  as  we  have  got.  I  think  if  wecouU 
mo\e  the  ijaiehiMise  around  on  the  side  where  the  wind  came 
tioni  we  would  jivi  rid  of  the  anchor  ice.  but  unfortunately  we 
v.nuioi  dt^  that,  so  wc  have  lo  cot  rid  of  it  the  best  wav  we  can. 
\!id  in  one  in>t,mco  wo  had  lo  lei  il  go  down  through  the  pipes 
01  vNo  1:0  witluMU  water.  T^ui,  as  the  gentleman  says,  it  is  a 
\i;\  *iit^i*'u;t  pioMcni  10  moot,  and  we  have  not  solved  it  vet. 

M?  vnr-.ir,a!i  1  wiv.'.i^i  '.iVvo  lo  suuo  in  our  case  that  these  three 
^:^;,rKvv  :,',,o  J-.;K^'.vr,:  '.\^r'.:s  v^:"  :!':o  compass,  and  when  they  arc 
. ;  ■ '  o ;  s  r.  •  J  * ; ,  ^  n -. •. ;  : r  ;i  v  0  .i V.  \  v*. :  tt  oro'.":  CO  w  hich  wav  the  wind  blows, 
; -x-v  xx;'.;  -,::  :s\  o^nv■.\^■.       "/)':,;:  :>  :l'.o  jx^ini  1  would  like  to  have 


\       1     \\     >.v'        .    v.;.;   rt>:  week  o:  :his  same  trouble,  and 

V  M     •   .  s,v 's  ■   ■:  -v  ,^■  *•>   Mr.  ]\.  C.  Meyer.  1  think  it  is.  *)' 

.     »,      \,    \».'     .     .'  -.v      .  >;.■  '..  :::  speaking  of  the  sub- 

.,      .    ,      .^.       s    •■:..Ni  >u-  iha:  the  velocuv  of  tli^ 

,     .      .        ,  -^,  -    ■    V  ,  .-,  \:,^.-..  '.ar5:oi>.  ihai  the  small^^ 

,:  .  -  :::i  surface  would  not  be 

.    v.-  ,,  ..-.>/  s::gge>ied  that  a  beam 

-.       ^     ■  c  :.-i-  away  from  the  ricinit} 

•,•■:■:  would  drive  it  down 

V    ••» .  ,      ,  V  ,  -,%  <.-  :ha:  the  velocity  of  the 

.    M     ,-    ^^,^■,  v".  v,v.<  ■■  ^\^wT..  And  $0  have  it  on  t**^ 
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prl  tlu*  ii'i'  tn  (k'tarli  itself  from  the  pipe.  And  it  seems  tis  if  that 
was  not  so  iin]>racticai)le  a  scheme  as  might  at  first  seem  to  be  tin- 
rase.  I  do  not  remember  the  exact  size  of  the  intake  pipe  of  the 
Manjnette  works,  hnt  it  was  a  nnmber  of  feet,  a  ver\'  large  pipe: 
and  yet  the  amount  of  i)ower  that  it  required  for  that  puq^sc  1 
should  judf^e.  although  there  was  no  statement  made  in  this  ra*- 
«n-d,  hut  fn»m  my  experience  in  using  electricity  for  thawing  out 
fro/en-up  pipes.  I  should  think  the  amoimt  of  power  would  be 
v'om  para  lively  small. 

Mr.  (handler. —  Mr.  President:  I  wish  to  say  that  I  believe 
Mr.  Mishi>p  has  the  reports  made  to  him  from  the  various  water 
wtMks  throughout  the  State,  but  not  all  of  these  water  works  re- 
ported. I  thoreftMc  otTer  this  motion:  Moved,  that  the  Commit- 
tee on  Water  Supply  be  directed  to  acquire  statistics,  so  far  as 
jMacticable.  from  the  tiitterent  cities  that  are  not  represented  in 
this  rot>orl,  auil  >hall  tabulate  all  the  reports  for  publication  in  the 
atuuial  jMiVoedings.     Passed. 

Ml  I  handler  -  1  wish  to  oficr  another  motion.  It  will  prob- 
,d^l\  he  in  the  nvMcliborhi^oil  of  a  year  before  the  annual  report. or 
\\w  ne\i  vo]>tMt  i^  piiiiicil.  autl  w'iule  we  have  quite  a  gathenng 
toi  iluN  \<v.v'..*,:ii>n.  wc  ha\o  a  ^irgo  membership  now.  and  I  sup- 
]'».>vr  \hn\  \-[.^{  r.^^-v  :^\\n  a  i:".nr:cT  oi  :hem  are  here,  and  perhaps 
n.^:  \r..\\  \  wi  •.:"..■.  v.i.'\i.  i>.irc!i-rc.  ihai  the  Committee  or  tin* 
SiN  :ri.i:>  Iv  i:-.;\\:4\".  :K^  l:.i\  i  v.'ic  rm^n  of  the  Water  Committee 
..:•..■:  :!  i  . -..v.  s /'T-c^  '■:  :'•.•>  :v.vc:'.-.';j:  an,:  :he  address  of  theatier- 
::,\v.  r •■■^,.  ..;•..  w ■  » :^  :\/u".\  :.■  ."..>: ribnie  the  copies  to  niem- 
'^.    v  .    :.    ■    %  .     .  v..:*',  ,::  ■■..■:":.,:     .•  ,-opie>  fi»r  binding  with  the 
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'•\^    .,  ■    »     .^,>      V  \  :^:v:vi  r..   x  ^  ■::  I'.rivc  heard  the  motion- 
'  .  V  ,  ,    ■.  .  .  :.\ ,  V      w  .    ■  ..    -v  \\  ■•..'.\  ^  ilu  repon  of  the  Mem- 


V      ,    ■  *'. 
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'  .    V     *\    ^v    Membership  have  exam- 

■     ^  ".■■  ■  \-     u  ■^'       ;.•'  ".  h«vi- approved  them  all- 

.X       V  :■   ■■  .    •  .;.•  vji   Se.-reran   ca>i  a  halioi 

..■...■    .^    :'-.-.    ..;.-^-    -.  .i,.-:e.:   ":  >    :he  MeniU'rship 
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kf-.MNKKS  F;V  MF<.  DESMr^NT)  FITZGERALD. 
Illn>tratefl  with  Stercopticon. 


Mr.  I'r#*si*I('nt  airl  ricMitlcmcn  of  the  Connecticut  Civil  En|;i- 
lifers  an«l  Surveyors  (hil):  I  see  from  the  card  announcing; iIk 
pnij^'rainnic  fur  tlic  day  tliat  I  am  expected  to  deliver  an  address, 
and  I  trust  that  yoti  will  not  all  be  disappointed  if  the  address 
turns  mit  sinipiv  to  !)c  an  informal  talk  on  matters  of  water  sup- 
ply. A  formal  address  has.  I  know,  the  advantages  of  a  more 
IniMral  arran^i'TiuMit  of  ideas  antl  a  more  rhetorical  covering,  but 
at  the  same  time  informal  talks  have  the  advantage  for  the  audi- 
enee,  that  the  speaker  may  in  an  unguarded  moment  let  out  facts 
whirh  may  he  of  interest  and  which  would  otherwise  remain  uii- 
disiloMMJ.  and  the  sju'akcr  derives  the  gjeat  advantage  from  such 
talks  that  he  i^  ni>t  ohlii;eil  to  make  a  hurden  of  the  preparation. 

I  have  ha«l  oeeasion  more  than  once  to  taste  the  pleasures  of 
\i  w  I  la\en  hnvpit.dity  and  am  ready  to  testify  to  its  spontaneous 
and  liraitN  eliai.ivter.  i'v|w'ially  alter  the  warm  greeting  you  have 
i:i\  rn  nie  io  da\  . 

M\  i.\lK  tins  .iiirvnt^(Mi  i<  to  he  on  water  supply.     Before  turn- 
mi;  \^^  ;]u-  *ili.\  V  %  I  -s  \.\\c  A  cenora]  view  of  the  subject.    Intlie 
1m--i   i^i.h  I .   I   !:.iM    '\K\\  .i>]ve.l  to  say  a  low  words  in  regard  to 
.".r.  .v.jl-.:    wlv.,  ])  -.s  -Au  intvii'vi-nc  M'.bjec!  at  the  present  time,  as  we 
■  :vr  ]y<  ]';,<«s,\'.  '.".-•  *■■:'. '^^■.  x'r.\c  .'I  :l:e  Si vcrosi  periods  of  dfouglit 
■i^.-i   >^t    /..i\»-  1;./  v:/i    :,s\vv.i\i    n\^^^ll^  have  been  kept.     I" 
•■'■     ■•  .'  .   \-,  .-■■  -.  \  .'•   JM.^:.^r,  ilu  v'.rvir.c'ht  came  ver\-  near  beat- 
■  .   ".r-         •.  ■   s      ■   .    y.-\  .■■.•.i:c  »i'  except  in  one  respect  to 
»• '     *  ..■.■.  ...........       1   |,p^.p  j,^.,  ^loubt,  however. 

.     ■  ■'•    ■    \.--    : "..■..:.■'  :hc  rec«'»rd  was  actually 

•     »  •    .       ,    -.    .  ..-    ••  »-:-.'Vi;i:irii:  i!ic  severity  oi -i 

'  A     ■■    ^     t .    '■  ■  "\  :.-ji';in:  ..:  rainfall,  the  nin-ott 
.    .  v'-.-.-v:-  »•■   :  1-   Vi^viTvoirs  wiih  iriven  «.ir?.*t 

■■:    '.  :]h  supplv  or  the  areas"' 
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r»f  ihdsr  impr>rtant  clianj;jcs  due  to  storaji^e  which  are  kno>\*n  to 
ait  as  a  safoji^uanl  aj^ainst  (hscase.  Where  there  is  a  slow  pass- 
age nf  vvatiT  tlirnii^h  a  reservoir,  the  organic  matter  contained  is 
inateriallv  reducctl. 

W  licre  water  works  are  not  designed  upon  the  basis  of  the  year 
of  greatest  drought,  tliey  have  suffered  from  shortness  in  the  sup- 
ply, and  (hiring  the  i)ast  year  a  number  of  stich  instances  have 
rnnu*  to  your  notice.  Aside  from  the  evils  resulting  from  having 
the  storage  reservoirs  all  drawn  out  and  no  water  for  the  city, 
llirn*  is  the  additional  evil  of  having  to  pump  temporarily  from 
some  su])]>ly  near  at  hand,  and  almost  always  with  a  delivery  oi 
water  of  greatly  inferit^r  quality. 

Ill  the  construction  of  storage  reservoirs,  the  city  of  Boston  in 
iSSo  iMilereil  into  a  departure  from  the  old  established  methods 
which  jircvailcd  hefine  that  time.  This  departure  consisted  in  re- 
moving all  or  nearly  all  of  the  organic  matter  from  the  land  which 
was  to  form  the  bottoms  of  the  reservoirs.  The  way  in  which 
iliis  r.idical  dcjKirture  was  brought  aboiu  was  as  follows:  When 
tlu'  ilirvc  oriLjinal  reservoirs  were  constructed  in  1875  on  theSud- 
Imuv  riMM*  water  slu-d.  noihim:  was  ilone  to  the  surface  of  the 
Liroiuul  except  !»>  cut  down  the  trees  and  grub  out  some  of  the 
'*uii;ue  whicli  was  particularlv  full  of  vegetable  matter.  Asa 
uMili.  w  :^n  ihe  re>er\oirs  were  tilletl  and  the  water  was  used  for 
:!u'  <n]>]>l\  »»t  ihe  cit\,  ilu-  »i:Mli!y  >eemed  to  deteriorate  rapidly. 
.tn."  .{\  ^iv.ic'*  '.111  oiior  wa^  >< ♦  vWYviisive  and  the  organic  matter  m 
'-. 'Ir.iior.  ^i^  l.irvie  iliat  :lu'  ]'ii\>ician>  made  a  grand  row  and  the 
.'...■."\  '.M\>*.  ^\.lv  i";:K/;  w'.^li  .:>cn>^:i ':is  and  investisjati<Mis  into  the 
^'»^  :■.  r^'ie  i"'u  ;;:t>:i  .iTiii'iuu  oi  ammonia  or  nitrogen. 
u./:.r  »••.,.■:. V  ■'..  v\.'.:se.1  in  time  the  most  prolih"'' 
•  •!*'-■■'.  V  ..'.v-  ^''  :-.  .  Ti  :l:e  interior  of  the  aqueduct. 
'*■  ^v..  N  '  ■  -i^i-..;  :v.:!i>  iU  a  soft  carpet  of  spongf 
'."  ,'".--.        -..':■.  C'.'\ereJ.  the    inven,  without 

.  ^    ■  '  .  •       • '.      N    w  a  >:r.:i]\  amount  oi  sponge 
.    ,.«  ..:••      ■  :     :"  ^v.'iUt.  anri  it  adds  a  peculiar 
■i^.:    '■■    ■  hhy  ■.•!:ce  ct-»me  in  contact ^i^^ 
;."..::-  .^  ■:::.;  :iot  be  io-ng  tolerated:  th* 
.   .     •  .'s:   .  •"..-.'  :^    •■.>.'inii>  oi  si'jmr»f  removed. and 
•■-  o  .Te  .■■.■•r!^:i-  :  '"''  -"i-    c  less  lhc»roughly. 
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I'VtT,  1)0  exercised  in  adopting  this  method  as  the  quantity  oi 
water  which  can  be  obtained  in  this  way  is  usually  comparatively 
small.  It  is,  of  course,  necessary  to  have  large  areas  of  sand  or 
j^ravel  to  n)aintain  the  supply  to  driven  wells,  and  the  absence  ot 
these  deposits  has  resulted  in  the  failure  of  the  permanency  of  the 
supply  from  driven  wells. 

It  is  remarkable  how  completely  nature  does  its  work  of  pu^' 
ruaiii»M  in  the  slow  passage  of  water  through  the  interstices  oi 
clean  sand  or  gravel,  and  unless  one  has  studied  the  matter  of  the 
>lo\\   jKissage  of  water  he  will  be  surprised  to  learn  how  many 
>  I  ars»  uuiler  some  cv^nditions,  it  takes  for  water  to  traverse  a  coin- 
paratively  short  distance  under  ground.       In  one  case  recently 
where  I  ha\e  lu^en  called  upon  to  design  a  system  for  a  town  and 
wlieie  the  uuderv:round  supply  was  limited.  I  have  recommended 
iJ»e  iv»!!v»\\iMi>  nteih^^n!  for  increasing  the  supply  of  the  tubular 
\\v*!>.  tl'c  \.i!!e\  in  \\?Uv^h  the  wells  were  to  be  driven  was  trav- 
v'>v\!  -n  a  *>vvv^k   the  wa:er  of  which,  however,  was  not  of  good 
v",M>.:\        '    'xVvvv!!*e!*vU\l  the    stripping  of  the    ground  on  the 
\- ,\  ^  .'•  :'•%*  V-w^'v.  "i.^rtriTTj:  stvaI!  be\is.  upon  which  the  brooK 
\> .;'.."  s\  •.'.'.  'c  .is'"*':::v',i  uhcv.evcr  there  wa5  a  failure  in  the  sup" 
\\  ,'  X  w.-  V  :.*  S'  ,'.-:\s:-*  ";j.r  the  o^mers  of  these  beds  and 

f:^  *:-r'>?k  would  have  to  pass 
:■';.  *:xft,^re  reaching  the  wells^- 

\ ic:  <;r'i    with    underground 

I:  :>  necessary  to  p^X 

.'■•r*>:*:-.:^T::>  «>x  such  supplies* 

-^^:n  r:  makes  a  gi^^* 

".-'■i  ji:iiracter  of  the  iron 

m 

:i  :>v!  air.     It  precipe' 

'-  r'*,'<r:c  ri<e.     As  a  rule. 

■  i."  -*,^>*ir;*':Lr^.     The  city  o» 

■•^;i:!:i<;  with    its   lii'ate*' 

v'liir  'V-rh  the  surface 

^  ^*  •:>  "'>i:  :  ,^  a  ciost  prO' 

-    .•■:•!  I  —    ir*,;  sittLited  upO** 

-.  :•  111-:    Tor^ily  be  a  t>ett^^ 

\  ::'-•!  -ic  i;niiil  cost.     L'nfo^' 
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distribution  pipes.  This  supply  had  been  selected  by  the  authori- 
ties to  avoid  the  expense  of  pumping  excellent  spring  water  much 
nearer  to  the  town.  There  was  nothing  for  me  to  do  but  to  con- 
demn the  entire  supply,  which  was  promptly  abandoned,  and  I 
have  hoard  of  no  more  typhoid  epidemics  in  Windsor. 

A  great  many  cities  which  are  situated  on  the  borders  of  or  not 
far  from  rivers  take  their  supplies  from  these  sources.  Of  course, 
as  there  is  a  great  variety  in  the  quality  of  water  in  rivers  in  difl- 
erent  sections  of  the  country,  the  treatment  must  vary  with  the 
quality.  Western  rivers  contain  a  large  amount  of  sediment  and 
require  large  settling  reservoirs,  perhaps  combined  with  filtration 
before  the  water  is  fit  for  use.  The  city  of  Philadelphia  furnishes 
an  excellent  example  of  the  dangers  of  taking  a  water  supply 
from  a  river  without  filtration.  In  that  city  the  Schuylkill  is 
pumped  almost  directly  into  the  distribution  pipes  with  no  oppor- 
tunity for  improvement  in  the  quality  due  to  storage,  and  it  is 
marvellous  that  the  people  in  a  civilized  city  can  stand  this  kind 
of  water  supply  for  any  length  of  time.  The  effect  of  this  prac- 
tice may  be  realized  when  we  consider  that  manufacturing  and 
domestic  sewage  passes  into  the  Schuylkill  above  the  intakes  of 
the  Philadelphia  works,  and  that  for  a  very  large  portion  of  the 
year  almost  the  whole  flow  of  the  Schuylkill  is  required  to  supply 
the  w?ter  system,  so  that  no  surplus  or  waste  water  passes  over 
the  dam.  This  action  of  the  city  is  doubly  open  to  criticism  when 
we  consider  that  large  sums  of  money  have  been  diverted  from 
the  income  of  the  water  department  to  be  used  in  other  depart- 
ments of  the  city  government.  Fortunately  the  community  nov 
seems  to  be  aroused  to  the  dangers  of  its  situation  and  steps  are 
^nng  taken  to  filter  the  supply. 

I  have  been  asked  to  say  a  word  in  regard  to  rainfall  and  yield 
of  streams.  The  average  rainfall  near  Boston  is  about  48  inches 
per  year,  and  it  is  quite  uniformly  distributed  through  the  differ- 
ent months  on  the  average,  although  the  fluctuations  from  this 
average  are  large.  We  should  have,  therefore,  about  four  inches 
per  month.  As  one-half  of  this  is  lost  by  evaporation,  on  the 
average  about  twenty-four  inches  per  year  are  collected  in  the 
streams;  that  is,  two  feet  in  depth  all  over  the  water-shed,  but 
this  amount  is  again  easily  reduced  one-half  to  twelve  inches  for 
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ever,  been  kept  in  good  repair  and  is  to-day  capable  of  passing 
about  20  million  gallons  daily,  its  proper  quota  of  water.  The 
fall  is  only  3  inches  to  the  mile.  The  Sudbury  aqueduct,  which 
will  carry  about  100  million  gallons  daily,  is  of  horse-shoe  sec- 
tion, 7  feet  8  inches  high  and  9  feet  wide,  and  is  built  of  brick  and 
stone.  The  cost  was  about  $220,000  per  mile.  The  fall  is  one 
foot  to  the  mile.  The  new  Wachusett  aqueduct  is  built  of  con- 
crete with  the  exception  of  a  partial  lining  of  4  inches  of  brick 
work.  It  has  a  capacity  of  300  million  gallons  daily  and  cost 
only  $146,000  per  mile,  while  the  cost  of  the  Croton  aqueduct  oi 
the  same  capacity  was  $500,000  per  mile.  The  latter,  however, 
was  necessarily  an  expensive  work  from  the  conditions  of  its  sit- 
uation. 

The  use  of  large  masses  of  concrete  in  engineering  work  is  in- 
creasing rapidly,  but  some  caution  should  be  exercised  in  its  em- 
ployment where  it  is  subjected  to  great  changes  in  temperature. 

Aqueduct  bridges  in  this  climate  give  more  or  less  trouble 
from  the  opening  and  closing  of  the  masonry  under  temperature 
changes  and  accumulations  of  ice  in  the  spandril  spaces  of  the 
arches.  In  the  case  of  the  Assabet  bridge  on  the  Wachusett 
aqueduct  the  plan  was  adopted  of  lining  the  aqueduct  with  sheet 
lead  enclosed  in  the  brick  work,  and  this  has  been  successful  in 
making  the  work  tight  and  avoids  saturation  of  the  masonr}-. 

Our  aqueducts  are  cleaned  once  or  twice  a  year  so  as  to  aid  in 
maintaining  the  purity  of  the  water,  and  also  to  enable  the  maxi- 
numi  amount  of  water  to  be  sent  through  them.  In  the  case  of 
Sudbury  aqueduct  careful  current  meter  observations  have  shown 
that  the  flow  is  diminished  about  ten  per  cent,  when  the  brick 
work  is  dirty. 

The  Sudbury  and  Cochituate  water-sheds  have  a  large  popula- 
tion, and  this  has  brought  about  many  troubles  of  a  sanitary  na- 
ture. The  evils  arising  from  sewage  discharges  into  the  water 
courses  are  incident  to  water  supplies  in  thickly  populated  neigh- 
borhoods, especially  where  towns  and  villages  situated  upon  the 
water-sheds  have  water  supplies  of  their  own.  In  such  cases  it 
is  necessary  to  divert  the  drainage  to  some  convenient  place  for 
treatment  outside  of  the  water-sheds.  In  the  case  of  the  water- 
sheds under  discussion  the  sewage  has  been  either  pumped  or 
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idea  of  how  a  city  can  be  supplied  in  the  future,  because  then,  as 
the  works  are  built,  patchwork  is  avoided ;  that  is;  none  of  the 
important  work  is  thrown  away.  In  the  designing  of  all  public 
work,  even  in  a  small  town,  I  think  that  this  idea  should  be  kept 
in  view.  Whatever  you  do,  do  it  in  such  a  way  that  it  will  not 
some  day  have  to  be  thrown  away,  but  will  form  a  part  of  a  com- 
prehensive scheme.  By  adding  these  successive  areas  of  water- 
shed it  has  been  estimated  that  we  can  ultimately  secure  a  ca- 
pacity of  990,000,000  gallons  a  day,  which  is  an  ample  supply  for 
a  very  large  district. 

This  diagram  shows  how  the  daily  consumption  in  a  large  city 
grows,  and  it  also  gives  a  little  idea  of  what  is  used  in  this  coun- 
try. When  we  remember  that  in  England  or  on  the  continent 
they  are  perfectly  contented  with  twenty  or  thirty  gallons  per 
capita,  you  realize  that  the  water  problem  in  this  country  becomes 
a  very  different  matter  when  you  have  to  supply  one  hundred 
gallons  a  day  for  each  man,  w^oman  and  child  in  a  large  city,  and 
there  doesn't  seem  to  be  any  way  of  getting  that  consumption 
down  much  below  one  hundred  gallons.  In  some  cities  where 
proper  attention  is  not  given  to  the  matter  of  waste,  the  daily  con- 
sumption rises  to  two  hundred  gallons  per  capita.  As  you  in- 
crease the  size  of  storage  reservoirs  the  cost  of  the  storage  is  ver)* 
apt  to  decrease.  In  this  large  reservoir  which  Mr.  Steams  is  now 
building  on  the  Nashua,  with  a  storage  of  63,000,000,000  gallons, 
the  price  may  come  down  to  $144  per  million  gallons.  The  cost 
per  million  gallons  stored  in  the  Sudbury  reservoir  was  $336. 

This  slide  shows  the  interior  of  a  large  pipe  with  the  concentric 
rings  in  the  lining.  We  have  made  many  experiments  on  the 
flow  of  water  in  cast-iron  ]>ipes.  and  we  have  found  if  tlie  co-effi- 
cieni  in  the  Chezy  formula  is  represented  by  130  when  the  pipe  is 
new.  it  tloes  not  take  very  many  years  for  it  to  diminish  to  100. 
I  was  very  much  astonished  to  find  that  in  one  of  the  36-inch 
pipes  which  h:u\  been  down  for  onW  about  a  vear  that  the  co-eflfi- 
oiont  diminished  almost  30  per  cent,  in  that  short  time.  I  went 
iniv>  ii  anil  found  that  the  only  obstruction  to  the  flow  of  water 
was  a  very  slii;lu  vei^etablc  growth  on  the  inside  of  the  pipe 
wliioh  iVh  like  a  CToas\  scum.  It  seemed  to  be  more  than  one- 
cii;h(h  of  an  inoli  thick,  but  that  was  sufficient  to  diminish  the 
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B.  Hill,  H.  ti  Llat  J.  B.  ThtMnasw  H.  G.  Loomis.  A.  B.  Mc- 
L*an,  C.  W.  Eddy.  E.  M.  Ptadc  E.  H.  Lockwood.  Rkhard  S. 
KJrhy.  J.  C.  Tracy.  S.  E.  Baamey.  Frcdoick  Jacksoo.  H.  J.  Kd- 
Io|^.  E.  B.  Harirer*  T.  H.  McKenzie.  Professor  Clark.  Chas.  M. 
CrawtnnL  M.  C.  ParsfealL  W.  K.  Brown,  H.  C.  CoUins.  R.  H. 
Warrm.  S.  A,  Sh<rwo»>l  F.  P.  Holdou  J.  Edward  CoUins.  Ed- 
ward J.  Rtmger.  Charles  S.  Landers.  Harry  A.  Chase,  ^[.  M. 
Eckhardt.  Harry  L.  Preston,  A.  B.  Aldcrson,  F.  J.  Easterbrook, 
J.  A.  F.Miiks.  H.  V.  <^iff.3rt  W.  X.  Connor.  F.  J.  Wahlig.  \Vm. 
H.  Brewer.  A.  Wm,  Sperry.  F.  H.  <Jsborne.  A.  S.  Hawley. 
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H.  Hill.  H.  (i.  Clark,  J.  B.  Thomas,  H.  G.  Loomis,  A.  B.  Mc- 
Lean, C.  W.  Eddy,  E.  M.  Peck,  E.  H.  Lockwood,  Richard  S. 
Kirby,  J.  C.  Tracy,  S.  E.  Barney,  Frederick  Jackson,  H.  J.  Kd- 
lop^p,  E.  R.  Harper,  T.  H.  McKenzie,  Professor  Clark.  Chas.  M. 
Crawford,  M.  C.  Parshall,  W.  K.  Brown,  H.  C.  Collins,  R.  H. 
Warrin,  S.  A.  Sherwood,  F.  P.  Holden,  J.  Edward  Collins,  Ed- 
ward J.  Runger,  Charles  S.  Landers,  Harry  A.  Chase,  M.  M. 
I^ckhardt.  Harry  L.  Preston,  A.  B.  Alderson,  F.  J.  Easterbrook, 
J.  A.  lunilks,  h\  \'.  (iiflFord,  W.  N.  Connor,  F.  J.  Wahlig,  Wm. 
H.  Brewer.  A.  Wni.  Sperry,  F.  H.  Osborne,  A.  S.  Hawley. 
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The  business  meeting  was  then  adjourned  and  the  members  were 
taken  by  steamer  to  Pleasure  Beach,  where  a  social  hour  was  en* 
joyed,  and  at  1.30  they  sat  down  to  a  sumptuous  shore  dinner  at 
Lehmann's. 

The  committee,  to  whom  the  arrangements  for  the  day's  outing 
had  been  entrusted,  had  made  bountiful  provision  for  entertain- 
ment with  vocal  and  instrumental  music,  and  it  was  much  regretted 
by  them  as  well  as  all  present  that  a  larger  number  was  not  there. 

The  following  members  and  guests  were  present :  Edwin  D. 
Graves,  Hartford;  Henry  J.  Kellogg,  New  Haven;  John  K.  Pun- 
derford,  New  Haven;  Arthur  J.  Pattou,  Waterbury;  C.  W.  Eddy, 
Simsbury;  William  B.  Reynolds,  Waterbury;  John  T.  Henderson, 
Hartford;  George  H.  Bishop,  Middletown;  Edward  T.Ward,  Bridge- 
port; H.  E.  Carlisle,  New  Haven;  A.  R.  Wadsworth,  Parmington; 
George  K.  Crandall,  New  Loudon;  T.  H.  McKenzie,  Southington; 
R.  O.  Cheney,  Jr.,  South  Manchester;  P.  A.  Maloney,  New  Haven; 
J.  Frederick  Jackson,  New  Haven;  George  W.  P.  Gillette,  New 
Haven;  Theodore  P.  Pordham,  Essex;  Charles  N.  Wood,  Norwalk; 
E.  W.  Bush,  Hartford. 


PROCEEDINGS 

OF  THE 

Seventeeth  annual  Meeting 

OF    THE 

Connecticut  Civil  Engineers  and  Surveyors  Association. 

HELD  AT 

HARTFORD.  CONN.,  JANUARY  8.  1901. 


The  seventeenth  annual  meeting  of  the  Association  was  held  in 
the  Council  chamber,  in  the  City  Hall,  at  Hartford,  Conn.,  January 
8,  1901. 

The  meeting  was  called  to  order  at  10.30  o^ clock  in  the  forenoon 
by  President  Edwin  D.  Graves. 

President  Graves  stated  that  he  had  invited  Mayor  Harbison  to 

be  present  to  open  the  meeting,  but  he  had  received  the  following 

letter,  which  he  read  : 

Mayor's  Office, 

Hartford,  Conn.,  January  7,  1901. 

Edwin  D.  Oraves,  Esq.,  President  : 

Dear  Sir : — Your  invitation  to  be  present  at  the  seventeenth 
annual  meeting  tomorrow  morning  is  to  hand,  and  in  reply  would 
say  that  I  have  an  engagement  in  Boston  and  leave  for  there  this 
afternoon  and  will  not  return  until  tomorrow  evening.  Under  the 
circumstances  I  must  decline. 

Wishing  your  Association  success  in  the  future  as  in  the  past 
and  a  Happy  New  Year,  I  am. 

Very  truly  yours, 

Alexander  Harbison,  Mayor. 

The  minutes  of  the  last  meeting  were  road  by  the  Secretary  and 
were  approved  and  ordered  printed. 

The  Secretary  then  read  his  annual  report  as  follows  : 


'»'*  SKVKNTEENTH  ANNUAL  MEETINO. 


SKCHCTARY'S  REPORT. 


Nkw  Lk^ndon,  Conn.,  Jai^uary  8th,  1901  - 

Vo  thr  i^fhtyrrs  ,mti  Mrmh^t^  iif  the  Connecticui  Civil  Enginem  ^^^ 

^MM^tlonuM) :  Tho  priHHHHiin^rft  of  the  ^xteenth  anniud  meet^s^^ 
hM  Ai  H.iviMwt  Oonu.,  »lamian-  !>th,  1900  hmve  been  printed  »>*^ 
^iM\i  UN  iho  miMuWr>  An»l  iho  A:i;^viaiion$  with  which  we exchiafC^" 
Vlu^  jMNVNys^uio  ot  iho  N^nii-i^j  mo-oiiiu:  beJd  at  New  HjiTeOi  31**^^ 
:^^i!-.  1*VV^  Saw  Nw.  *j*t:v.:<\^.  atj*?  ist^r.i  to  <wir  memben  andtwi^' 
»•  ,  .     ....;\  :v^  :vJ.s  '.:»V:  :*^  :<  iKV.T)*;  » **}i  lie  i>exT  anniud  report. 

V  x,.n.r.Nv.  :%  ;vi  ;.v  <»  •^>  -t"'*.  J^'  KrdiTepcvri,  Conn..  Angntt  l*** 
'^\V^    V   \  ,s^•:  ,.:   *« :  •:^  o  .    r^  r.r  rr^r.  -.r.  :be  aext  annual  rep<^«^- 

^.'^.     ..V  :  ■'   j-^N.   *vo.:   .^5-r  .••.::••  :-r.T-Tx  Tw-irber  and  fiTe  actx*^^ 

, . »/v  1 »  ; V .  -x  ■ . V X ',   :>, V,     . , ■  \»: . . X ».    '— ,' -Ti   ♦  J*?  r; • . .  :*z  iw-inbtTs  and  one  t^^ 

.».  .V  ,.  «.v  >.,    ;>.   ,.'   J,,-  x-i  t;  TJ>*  bwiKMarr  member*- 

»-»-,■   vv  '■.     ^  ,.   s<   ■   -  iii:-n  :»^f!^    and  73 artiTe aaei*'' 


V,  '     ■• 


' '»       ......  V   xt   .     ■•   1      »  ,iii.»->4-^    "    i»/ii»/«r«r«"  and    167  actiT^* 


>»^V  »^  «  ■■■■  !»' 


^      -   tit*-    ')!«■    fi3C<V'T*d  »» 


.     -   -.A-     «^   ?llltA«C^ 


^»H  WKVKNTKENTH   ANNTAL  MEETING. 

It  wiiM  vf»t«ul  fhnt  tlio  rftport  of  the  Treasurer  and  Auditing 
<-nmmiU4M«  !n«  npiirrtvcd  and  onlered  printed  in  the  annual  report. 

Thn  SiMTi'tjiry  th<Mi  road  a  report  of  the  la^t  meeting  of  the 
I4xnnnliv<*  i  'oniniitif^o. 

Hartford,  Conn.,  December  12,  1900. 
Ppon  a  rail  of  tiio  IVfsidnnt  for  a  meeting  of  the  o£Scers and 
KxtMMtlivo  ronnuittoo  to  make  arrangements  for  the  seventeenth 
annual  nu»olin>f  of  this  Association  the  following  members  met  at 
Iho  ortioo  of'  tho  IVosidtMi!  at  2  o'rlook  in  the  afternoon:  Edwin 
n  tiravos,  pn«sidont  ;  llonry  -K  Kellogg,  vice  president;  Geo. 
K  iVantlall.  sivn*iar\  ;  lioorgt^  II.  Bishop,  Frederick  L.  Ford 
rtud  Uorl^i^rt  C  Koith. 

ATtor  ,1  disoussit^n  a>  to  the  arrangement*  for  the  annual  meet- 
inij  It  xxas  \>MisL  \]\A\  tho  solfViion  of  the  place  for  hoKlinij  the 
vo\vnt«s*nth  .'^niin^l  moojv.ic  »'^?'   'he  AsSiX»iarion  and  the  arnwjre- 

t^POR-r  K    Cranpall.  Secretarv. 

rsNv,-,  t  <:  ..ov.v  v.,,:,..;  '.],..,'  M:  T  1.  F-r-:  s-^ii  Mr.  Clarent'e 
S    >..  •.«,  ^^..  N. -,v     .   ■•    •   T,      ■.    !,,;  k  -..i  ::.■•    jiTTi-r^rrnjeiits  for  tb*? 

''''*«    •■■•    '"^  '■■       ■■■'..iv    VI-.-,:.      Mri.n  ■TTf^f's    were  then  p^' 


»-■  i  •  •  '  .\- 


I. .       I       .....  ■  1- 


V*   ^ 


■   •    •      ■       ^    ■   ••     ■  ■■      -..•.—...    •.    -I,.  "M-.n-iivrsi.-.T- OoiLirr.it^" 

-I,.     ^....1Ml..-v.^'.l    ''\tn.v..:r*Krr.:*^^* 

.'.  !•    Mr*.      »«.      :!•  'fji-v:'.   l:'-\  TTiit  tn*" 
X      -■:.,'■        ;iv-   ,,Ti.    Ni/jd:  iiT.-i  ibr  f*"^*' 

. ■    -.  \-  :■...  ...-     j»ii]«tir*  It    Pik**' 
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rKP>>II>KXT\S  ADDRESS. 

Ill  pri'hi'iitin^  to  you  my  second  annual  address,  I  am^ingto 
ii^.z'.uiiM'  llii'  |ii-ivilt';;i*  of  a  retiring  officer  who  has  been  intimately 
niiitinrli'il  willi  IliM  working  of  the  Association,  to  point  oat 
\vhi>iniii  till'  «Hl'iTlivriii*sM  of  the  Association  might  be  improved, 
't'ho  nl'lii'iT^.  iMiiiitnitt(M>s,  and  all  members  to  whom  any  special 
1 1  tit  \  hiiM  Immmi  aH.sl^iHMl,  havo  ^iven  their  efforts  freely  and  effec- 
li\p|y  tnr  tho  i^ood  of  tlio  Association,  and  there  are  also  ezcep- 
tioiiiil  i'«*»p'.  whrro  iudividtial  nu»nibors  have  given  freely  of  their 
iiino  ami  iitil\ionro,  luit  tlu«  ^ivat  majority  seem  to  feel  that  they 
o\xo  iioiUin^  to  ilio  Association  which  three  dollars  peryeardoes 
not  » ;uiri»l  \\\  t'lill  I  UolioYi*  ihort*  is  no  member  who  would  not 
.i\»i«iM  :\  piMsoMiil  U'ltor.  hut  wht'U  AssiH-iation  matters  are  involved, 
i\u'\  :»u'  o.M^Ni.uMvd  !oo  '.!isii:»iticau!  tor  reply.  To  answer  letters 
\^\^  .  :i\\il:i;N.  ;i:'.%l  ,\!!ov.J.  v/.oov.v.pi.  are  a>  imjiortantto  the  welfare 
.»!  •;!'..•  \«.-..s  .i^.vv.  ,-;x   :o  :v»>   ^:-.:os.  a:id  all  thr^e  are   essential  to 

V  ,  ,%    ,,   ..•  .,  :,    .-.  .  i:  V,  ■.iVvcS'.  "av  now  have  a  membership 

.'    \   .    .« .  X   .•..".   ;-,..     .-.rci'   Av..:  V :::":: -siiisiic  meetings,  with 

.,   ,    V  ^,   .       V     v%  .    X     .  ..       >:...      v.xtr  rvr-ulni:  s^ssions.  or 

.>,        '•■,     .  •.»  V .vx  ,    X    .       ...-, >.x  •.       >.  ■.•.■.■:    .:"  :bt    <ma**!  western 

.     ,.>  -  -xx      .  ■        :    .  .'  v..:  7.":rr5-"r.'.:     hold  two  day 

■      .  ':.  \  i:  i>  :•:  >-ame.    " 

;     :•  '>  i.-^  :■■  i>  ':zs7  is  we  are- 

:•:    :>:.L.  iiz-^  :■:  a*iilress. 

•  ■    r  ..  ,->       ri.>  :.ta:  I  niade 
■..'..  I  •■.»..:     :_-    .-•=■  ::?calar. 

-  .  "■ -i.;.:*-    kf   TTrl.  as  any 

..- .     4'*"i  T     .•^•■■.i:.^^.  but  ^ 

■  '.■     '\r"J '    ii.-^-'i-"-- **^d 

^  •^;,.->x'   >  v!.i::i  ire  it  *11 
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(inn*  iHM'i'Hsary  t<i  mak*?  a  <;omiiuttoe  report,  without  reeoui>eto 
!lin  i'X|H'iisivr  and  misatisf'actiry  expedient  of  special  circulars. 
Tlirro  is  a  fi'i'liiij^  tliat  in  sentlinj^  out  eirculai'S  some  other  i>erson 
may  furnish  th«*  informatit)n  for  your  report,  but  experience  will 
pr»»vi'  tliat  ynu  will  linally  have  tu  make  up  your  own  report  from 
alM>ut  thi*  same  information  as  was  in  your  hands  beforo  sseiidin^ the 
I'iri'uhir. 

Thrn*  soiMus  to  Im-  a  prrvailiu^  modesty  or  fear  that  work  which 
nn;^ljt  protilahly  !»»'  th'stTiluMl  in  sliurt  i)a]»ers  is  not  of  sufficient  im- 
port ant'««  lo  intrrrst  a  meetins* ;  that  you  must  have  something,' 
lar;;«»  and  intrirati*  to  bi'  worth  desenbin^.  This  may  l>e  truetoa 
rorlain  t»\tiMi!  a^  r«»i;ards  meet inijs  to  visit  work  in  projrress,  but 
llu»small  papors  rari't'ully  Wi»rkod  out  in  detail,  which  can  be  &■ 
iiis^ioii  by  luiMnbiM-N  without  pri*vitms  ] preparation,  are  the  ones 
\\hi»'h  niak«»  nu»oti!ii;>  interestiuir  and  pivtitable.  The  small  aiiJ 
appariMitlx  insiiri.itii  ar.:  ii»»:ail>  of  i-iMistruotion  determine  the  differ- 
owio  bot\\»MM)  ir<^t^«i  ;*'.'.«'.  p  'or  ib'sii;n.  anil  dt^scriptions  and  illustra- 
ti.Miv  ot  !h«'>o  tii:a-.s  \\  i'.'.  M-rvt- to  l»rini:  out  extem]>oraneous  ilis- 
»  r.'*N;.'v..  \\'h«vi'  :rr»M'  v/.i-'O.  !>  r:i:,r..':  ]>i-  di>oussed  without  previous 
iM'«';\i'.  ..:■.''•■    ^\\:\t  ;.  ,  .■.-.  ■.■:-.^  v:  •....•::..'■:  i-t  • -..i!  id  net  ini;  meetings  Joe:? 

\N  ::  .\  .  ■.;•  v.:  :  ■  ■V  .  :  -^  \  .  :  .•a>v  :...  ^eoure  sufficient  ma- 
:.  •  .,■  \  ■  ..  .-..x  "^  •.  -J  ■  ^  W...  -.  .,  .■  :,av»-  s.-ouivd  a  wiliinjf  eon* 
•■.•■■.,■  ■> .  ■.  ..  ^.  »»-  :■■■  •  •  f  .  ;.  v;,".-.:::\.".v  ;.ii;ier  and  all  apj're- 
..,%■..*.  .:*•:■■         ■•■.:■■   ;ivt   :i:,v  :.-.:n2l»tT  ot  member* 

■ 

■»    .•        .      .    V    .    .   •      ..-  V  .-.    ..      •■•..»:.;:■■■:.  v..'.'.i:i!rer  to  trntertam 

■     .■..::•    i-.Tv  .  :  The  eomniitteeoi 
..;..-  -■■■-•.:  r;:.i".  .i::mmj:»-  matter  uffereu 

.     ^  ■•.>■.  .-.:  :i.  oiNl'-r  T<»  till  out  a 
-  -.    !  •  M'vTU-'Ji-t-ii  viiu  maybe. 

-  •*:.  !:^.  >.r.  ]»era'V'::A:".y  rt-eeive 

"^  ■  ■  •  ••••  •'.  .»•.*>  >»"'Si;e  ir«".»«l,  we  as 

J  ■'  .  -s-.  •  :'t%-t-:Te>  "he  reward. 

^  ..  :.   ;.-  :,   rr-v'-rivr  ftdvance 

.    .    -^  •     ■          .  —  -J,.:,  r.!"*^-:-.:.*:.  :hus  allow- 
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nl<'c.t.#j»l  at  t.liis  m<!fjtiTiff,  we  hsiva  a  membership  of  seven  honorary 
and  l()'2  iirX\r<'.  irit;riihf:rs.  That  this  growth  has  been  accompaDJed 
by  iiir;n'asn«I  «^x[»^'n^litu^^*s  ami  more  liberal  provision  in  all  ourar- 
raiij^nmniit-s  is  rh-arly  sliown  by  the  Treasurer's  reports.  We  have, 
hnwovi^r,  a  sutlfiripiit  balance  to  assure  ample  funds  for  all  our 
nfHMJs,  ami  as  it  is  not  the  province  of  this  Association  to  be  con- 
ihn*t.««i|  lor  tlin  ac(uunuIation  of  money,  it  seems  to  me  that  theex- 
piMiilitun>s  have  all  serveil  to  advance  the  interests  of  the  Associa- 
tion. \\y  the  ^I'nerous  response  of  our  friends  in  the  form  of  ad- 
vert isenients.  thi»  ]Mibli4'ation  of  the  annual  report  has  been  made 
to  ]»ay  r«>r  ilself,  «»ven  with  the  pvat  additional  expense  involvedin 
the  riv»»nt  issue.  With  our  present  membership  roll,  we  shall 
lia\t»  ample  funds  t'or  all  our  uses,  and  soon  shall  have  money  to 
de\ot«'  to  some  sptM-ial  use,  whieh  will  be  of  pi-ofit  to  ourselves  and 
to  \\\o  en^ineerint:  tVaternity  in  j»oneral.  What  form  this  may 
take  is  not  at  present  dear,  althouirh  I  have  an  idea  of  some  soff- 
iXoMions  in  this  lim*  whirh  may  be  ]uvsented  at  a  future  meeting. 
I  am  evtremeU  irvatitied  at  vouroboieo  of  President  for  the  com- 
in»:  \Oi\v.  ;ind  w  i^JA  ;«>  renr.nil  vi»u  oi  a  fact  of  which  some  of  you 
nu\\  Piws.i/.N  11,':  ■>,»  ;»\van'.  :i;;\:  Mr  Ki'lloixc  is  of  the  rare  vintage 
.'1  'S4.  w.iv  or.o  »^'.  \\\c  o'.:c'':».  !v'V.v..ur>  of  this  Association,  and  by 
li'.y.  x.rin.ib't^  :..•".;.  :iv..;  •^:^  vi->:  !::i>  :r.'\v*\  :be  Association  throughout 
•!'.  ev.v:.  ..,  p.  ;,   .1  :,,   i....\   ..■:.:>:::«    i.^'U^.r  which  you  have  today 

1      »  i*^  ■'.     i  \».  V     :.   ,  \:  -.  v>  :..v  /irt:.  ar»Mviiation  of  the  honor 

•  lit 

X.-.;   ;  w,    .•.  .  :i'"i'..    .:-...■.    i;.i    ii.  :xvu-f  electing  uietothe 
;\'.v...  :..v     \v>. ..:,:.  .]..      1  ::;:>!  that   vouwillhe 

•:;■:.  I  :.  ini  "ruy  The  gOiKi  things. 
is  >u^'' 'M   av-d  encouragement 
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\:      ?  .-  ■       K'  •   .s.  :'•"■■  '7:   \\.'\>  citv  uf  ihe  Assistant 

■   -.     •   '     ■••    -'.J.-   •i..i- >nrr.  .»f  SOr»l)e  ap- 
•  .-   '■.■■•  •*«•:"' T-f^       So  TOied. 


v» 


.'.     '   •  ■!■«    -♦-Ti.«r:  111  the  ^yeoial  com* 
i...,:.v    j^. v..  »■•"..  ;,•  uu   |ji>:  iiiiiiu&l  nieetinc. 
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had  any  8r|UoaIing.  Other  difficulties  I  liad  met  in  construction. 
Devote  two  hours  to  an  informal  discussion,  members  rising  to  ask 
(iuostionK  that  appeal  to  them  in  their  particular  line.  Then  hear 
only  two  papers  discussed  and  then  have  our  banquet  for  those  who 
v.oxM  stay  in  the  evening.  Some  could  not  possibly  stay  two  days. 
I  believe  we  could  derive  a  great  deal  of  benefit  wo  do  not  get  when 
we  conduct  our  meetings  as  we  do  today. 

President  (i raves — Are  there  any  more  remarks  on  this  subject! 
We  are  crampe<l  for  time  and  shall  be  more  so.  We  have  had  a 
givat  tleal  of  good  in  our  reports. 

Mr.  Hunce — That  was  one  thing  I  had  in  mind  when  I  made  my 
motion.  If  the.se  reports  are  printed,  at  our  next  meeting  where 
we  have  no  pn^liminary  matters  to  take  up  our  time,  we  would  be 
able  to  take  up  those  papers  for  discussion. 

Prt^sident  (5  raves — Would  it  not  be  possible  to  hold  a  spring 
meeting  and  devote  the  time  to  a  discussion  of  papers  without  the 
dinner f 

Mr.  Hunot* — 1  suggt^st  that  those  papers  be  brought  up  in  case 
anv  member  desiivs  to  discuss  them. 

Prt^sideut  ii  raves — lii*t  us  have  an  expression  of  opinion  without 
aiw  vote. 

Mr.   -  -  It  seems    to  me  impossible  to   do   all   we  attempt 

at  our  annual  meetir.g.  If  we  adopt  Mr.  Punderford's  plan  we 
oon'id  «lo  a  creat  deal  mmv.  IVrhaps  delay  the  dinner  until  '• 
The  .jueslion  ot'  topii-a".  di>.-nssior.  is  adopted  by  other  societies. 
\  avions  to{v.os  n;a>  Iv  c'.vey<  to  the  President  during  the  year  atid 
louT  or  ;txo  a/iopied  t.»  r;i>i;i>s  tor  Ter*  or  lift  eon  minutes.  I  shouW 
iiko  TO  see  liio  \\  l.o-o  \\:v.v  c-voi.  to  the  meeting  and  cut  out  the 
oai^ni:  '■'■.  \\\i   uviWv.c  o*  Thf  .la\  r^\.^l  r-ui  it  at  the  end  of  the  day. 

Piw^i,  rt  0:0, 1  Ki-.lticc:  T:  at  w*«ujd  suit  me  personally,  but  n 
^x■,  v.M  o*  :i  iv.Tviov.  nv.ir.  ;m»o'.ti  living  remote  from  the  pla<*  ®^ 
iy,Oi'::\i^  \\  1 . . , ; , ".  -.1  i s . T  v e» •, ';  :•.  ]*( iT'T i ori  of  t wo  days  for  that  pUT' 
.».-'.  ..  j».  vo:\  ;.'r;,N;.:  \  :oT  H  ziumber  of  us  who  cooio^ 
.:o  :,•  .  M,.  w.m;  ■,  o'  * !if  in-nont  of  tbe discussiOD.  The 
■  ..,  -.v  ,^■.^.  V.  :  i  v.r  T.  .11^1  .-or.'.:  c<''  home  after  the  luinquet.  ^ 
:^';-  V  ,1.^*.  '.vs;  ■',  shot! Id  he  dis<*n:*5ed  now  to  irfve  those  of  us  wW* 
•,-.   .  i-     -ii;    u  tMav  an  i^lfMi  of  t4i«r  wishes  in  the  matter. 


1>1»V,  I 


:,v..'-.. 


78  SEVESTEENTH   ANNUAL  MEETIMO. 

Partial  list  of  the  members  and  guests  present : — 
K  Iwiu  I).  Graves,  Hartford  :  George  H.  Frost  of  the  Enpneer 
iug  News,  New  York  City :  H.  A.  Storrs,  Xew  LiondoD ;  C.  H. 
Baiu'e.  Hartfonl :  C  B.  Voroe,  Hartfonl :  W.  E.  Johnson,  Hart- 
fortl:  K.  M.  Took,  Hartfonl:  William  B.  Reynolds,  Waterbury; 
H.  K.  i'arlisle,  Xow  Haven:  1).  C  Potter,  Farmington;  George E. 
Mannini:,  New  liondou;  Arthur  A.  Adams.  Springfield;  J.  T. 
MoKni^rht.  Kllinirton:  H.  C  Keith.  Xew  Haven;  A.  J.  Patton, 
Waterbury :  T.  0.  B.  Snell.  Hartford :  C.  L.  Young,  Jr.,  Hartford; 
N.  i\  Speuoer.  Harttorvl ;  C.  H.  Belden.  Hartford;  Joseph  Booths, 
HarttVr\l;  i\  H.  Slooum.  Hartfoni:  A.  B.  Alderson,  Hartford; 
F  I..  Fi^rvL  Harttor\i :  E^iwarii  J.  Xoble.  Hartford:  Christopher M. 
GaHui».  HarttVr\l :  John  T.  Heiulersou,  Hartford:  Roscoe  N.  Clark, 
HarttVrvh  Charlos  M  rra\vtor\I.  Hartford:  G.  A.  Parker,  Hartford; 
M.  C  Haurllton.  Hv^rttVrvl :  Harold  A.  Parsons,  Stamford;  Henry 
K.  Buv'k.  HarttVrxl:  0.  Henry  Oimste^i.  Ea»t  Hartford :  Theodore 
Whrri.  llArtrVrvl:  Harrv  B.  Suell.  Hartford:  W.  E.  Bush,  New 
Ha\  f  V. :  \\ w  b  AT^x  I  ^ .  i'ht' :: ^» v .  Jr..  South  Manchester :  Ravmond  F. 
S:v>.UUtrvl.  M**:Vrvl  l'>.ArU*s  K.  Chandler.  Xorwich  :  John  F.  Sevin, 
Nor.w.  .  n  »;  V*:,irk,  HA-fo-l:  K.  p.  Augur.  Middletown; 
r c^  ;'v\l o  >.'  I  r  V  •/  i-  c  ''.'^^ .  H  A r :  :^.^  rvi :  H .  C  \.\>I lins .  Spri u gdeld  ;  Luther 
W  lv.;r:.  tlAr::  •T'l :  K  B  pArs*.r.>.  Fond  du  Lao.  Wis.:  JoliusL. 
A.:>r>  S  .i:  •  M.i*/.-:>>;r  .  Ko-sac'."  Atkins.  Bristol:  Charles  B. 
K-.i  •  •.  W:<:  tlA-":.-vl .  K,iy-.-   -  ■•  F  Benne:t,  Xew  Haven:  (reorge 

;.:   .v.  :    L^     K     BrA.i>v,    Eist    Berlin:   Frank 

m 

» i  •.  •  •  r -c*.'    K     ».^  rjL :  1' : -il I .  Xew  I>^ndon  :  Conrtland 

.-..-;.  .  •»■:•  r-c-    W     F.  Gil.erre.  Xew  Haven; 

: '.  A  - "  •: ;  -• ;     •'     bV.  vU-  rv;  k  J  aokson.  Xew  Haven ; 

>.  ■      :Ur-:\:^l.    H*Ta:ii   G.    Loomis.    Hartford; 

\    .   rlv-        ^v:\i2:  B  Paumer.  Bridgeport; 

N    •»     :Iavvv  .     Elenrr   Soa^her.   Hartford; 

^  :\*'-  -'\     A     iri     Wj^isiB-H^rth.  Farmington; 

A  ^  :-.»-;     •■     H^r-TN    A    W.>U»:t,  Hartford; 

'  V      y   .     .      •        /-i   ;  .>  a   0:.iersiaw.  Xew  Britain 
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FIELD  WORK. 

Frank  W.  Loomis,  Chairman Hartford 

Ebrry  C.  Carlisle New  Haven 

Courtland  R.  Darrow Waterbury 

SEWERAGE. 

Frederick  L.  Ford,  Chairman Hartford 

William  H.  Cadwell New  Britain 

Charles  O.  Brown Danbury 

ELECTRIC    RAILROADS. 

Jalius  L.  Adams,  Chairman South  Manchester 

A.  William  Sperry New  Haven 

T.  C.  B.  Snell Hartford 

ELECTRIC  IMPROVEMENTS. 

Prof.  William  Lispenard  Bobb,  Chairman Hartford 

Col.  N.  F.  Heft Bridgeport 

Harry  A.  Storrs New  London 

LAW. 

Charles  H.  Bunco,  Chairman Hartford 

Edwin  D.  Graves Hartford 

Charles  E.  Chandler Norwich 

BRIDGES  AND  STEEL  CONSTRUCTION. 

Harry  C.  Collins,  Chairman Springfield,  Mass. 

Daniel  E.  Bradley East  Berlin 

Ernest  W.  Wiggin New  Haven 

HIGHWAY   CONSTRUCTION. 

Francis  H.  Oldershaw,  Chairman New  Britain 

Ralph  M.  Wilcox Portland 

Francis  N.  Hoyt Hartford 

HughB.  Tabor Middletown 

Harold  A.  Parsons Stamford 


so  SBVENTEENTH  ANKTAL  MJUSi'lNO. 

OFFICE  MANAGEMENT. 

Theodore  I.  Coe,  Chairman Hartford 

John  T.  Henderson Hartford 

Benjamin  F.  Hathaway Stamford 

INSIGNIA. 

Hennr  Souther,  Chairman Hartford 

Prof .  Samuel  E.  Bamev XewEUvea 

Algernon  B.  Alderson West  Hartford 

STEAM   RAILBOADS. 

Morrison  C.  Hamilton.  Chairman Hartford 

Charles  H.  Ewin^ Hartford 

lieorice  E.  Palmer West  Haven 

MASONRY. 

Charles  M.  CruNvt*or<i.  Chairman    ..Hartford 

E!v  M.  T    RNder Xew  Haven 

i.'hari«fs  N.  W.nxl Xorwalk 

<TREhrr  P.WEMENTS. 

Christopin.'r   M.  *.I.i!!'3:.i.  Chairniaa Hartford 

Kdw:i'Ml  T    \Var«i  Bridgeport 

Fvt'i*.»'!'!i.-K.  s.  i.>s:..i.>i-»tH      New  Haven 


WATEK   SUPPLY. 


W'!  Mrn  K.    ■'•'inix.'Ji. 

,  t.'hairfiiaii    . 

■  ■a:?:*-.-N    S.    ILi  . 

l*         S.        liV!M.'^'!:.l.lt.' 

. 

V'^v:  ^'     K      \1  .     ■.   ;  ,; 

U  '  ..\xA.    >.    V.'  a-  V 

1*.. '  ;:■  I      '.      •* « ■  \  ■ 

Hartford 

Ansoni* 

Derby 

iliddletowD 

...  .New  London 

Meriden 

Norfolk 
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REPORT  OP  COMMITTEE  ON  FIELD  WORK. 


To  the  President  and  MenOiers  of  the  Connecticut  Giml  Engineers  and 
Surveyors  Association : 

Your  Committee  on  Field  Work  would  beg  leave  to  submit  the 
following  report :  On  October  29th,  1900,  the  President  of  the 
Association  communicated  with  the  committee  through  its  chair- 
man with  regard  to  making  'its  annual  report  both  interesting  and 
instructive.  In  accordance  with  this  request  the  committee  started 
to  put  itself  into  communication  with  every  member  of  the  Asso- 
ciation by  means  of  a  circular  letter.  This  letter  contained  a  re- 
quest that  the  recipient  send  to  the  committee  such  data  as  would 
help  to  make  up  an  interesting  and  instructive  report.  Out  of  the 
one  hundred  and  twenty-five  (125)  letters  sent  out,  the  committee 
have  received  just  three  replies,  two  of  which  contained  regrets  at 
their  inability  to  furnish  any  material  for  our  report,  and  the  third  a 
very  instructive  and  novel  method  of  tunneling  which  has  been  in- 
corporated into  the  report  as  it  was  received. 

No  attempt  has  been  made  to  collect  data  respecting  the  number 
of  miles  of  line  and  grade  given,  or  number  of  lots  staked  out,  it 
being  the  aim  of  the  committee  to  obtain  from  the  various  mem- 
bers of  the  Association  an  account  of  some  method  used  in  the  field 
which  perhaps  was  not  in  common  use,  or  the  description  of  some 
instrument  which  would  help  the  otiier  members  of  the  Association 
in  their  practice. 

Your  committee  wish  to  express  their  thanks  to  Mr.  James  P. 
Bogart,  C.  E.  of  New  Haven,  for  the  following  description  and  use 
to  which  he  has  applied  the  ** Water  Level. '^  Some  time  ago  he 
had  occasion  to  contour,  with  twenty  foot  curves,  about  thirty 
squai'e  miles  of  the  country  about  New  Haven,  (^onn.  The  plane 
table  was  used  f5r  making  the  map.  The  scale  of  the  map  was  one 
ten  thousand.  All  details  of  the  topography  ^were  shown  on  the 
map. 
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riir  iiiii|i  \v;iH  lrju'<*«l  ill  sorptions  and  a  section  pinned  ontoafoU- 
iiiK  Mlo'trh  hdaril  of  foiivoniont  size.     Benches  at  intervals  of  about 

«» "ilf  iip.'irt  wi'i'i'  ostaldished  along  the  main  roads  byusinpan 

l''in^:iiipiM''M  \Vvi«  l<'vrl.  From  these  benches  levels  were  run  with 
lh(>  \\«!i«r  It'Vi'l  up  ami  down  iiill  fur  distances  of  two  or  three m'fe 
Willi  an  rrror  o\'  say  «»in»  to  two  foot.  The  rod  used  was  a sqnare 
■ilii'k.  Iwriity  ono  t\M»t  in  lon^th.  The  middle  foot  was  painted 
Miit'k.  ;uiil  I  ho  othor  ftvt  alternately  red  and  white.  The  target 
ummI  was  i\  whito  r.Mir  tied  artnind  the  i>ole. 

Tho  i»jMM\i!i%Mi  o\  oontourinc:  consisted  in  placing  the  water  level 
vn  two  hnndn'd  trot  ironi  a  InMU'h  and  reading  the  rod.  The 
l\iM»;l»!  i«t"  tiio  :nsn;;nuMi:  hoinj;  thus  obtaineil.  the  rag  was  set 
»xi^  \]u-  >\wi.  ;\\  tho  !wor,:\  Ttv:  oor.Tour  that  was  within  the  limit  of 
\\u^  ^s^"o  r:%-  :h>'.«  w.-,k  :  ■;;,:■.  tArr-.ts:  aioxijj  a  line  of  fence  till  the 
\\.y.\\\  WAX  'AM,  :-.r.'.  w  :-.» TV  ::-.e  . .  r.:o:;r  ::\iScie*l  the  fence.  The  dis* 
i."*.-.,N^  t,-  N,-v.»'  v-.M*..  .^;;,.. :  . :-.  ::.f  irA^^iiiff.  a>  a  cross  fence,  was 
1  :■.,'.*  .VN,',^;  .,^  .:.;■  .■;  >::,.  ."i  x^.'.s  ::x-:.  :Akt^::  w::h  dividers  off  from  a 
V..51  V  .<4   ,    N    .  :.  :•/.,  v^:       Ai.;  ^'irt-irt-^s  3i3uili**r  of  contour 

■^"^     '^  ••      ■  .X  .-.:.:,.  ..-.    ..     ■■.    .i:.t:.  i-..:'^rO  :t»ee:her  produced 

■'-        .^       •     .■•^:'..-  -v  ;.:.:-r>  «trr  Kr:*T  :t:  mirni.  anu 

...  '.».  '*     ■■.  •      .V  •   .•      *    .       >»"»■    V  .  j^  •:    '?•-:*:>.    :-z    ri'.'k*.  To  aid  in 

''■■■*••  '^     ■    ■  ■     '  ■  ^     ■  ■.    :    •>  >  !.  ..'f      A  '/1j:l:  trljH'JtJt- 

»  i«  *.»».■■     1  '*      ■  ^  *.<-    I.  ~~^ ,  ".i&.Z  0^Ml*l*t5 

■ 

■         '\  t    -X  >.  -  y..i     ,1   J.I,;  1,  £';i4i,?'  *r"ii»*  sav  fix 

■'•...    f 

■*  *-.       •  ;:i    ii.:«  •«    "»!    :i»i':t  a  .v!*  •- 

.   .  .<^     ■       .  ^     :     ;>     •.'^^ '••iiTllii   ~I»?    Wi^frlW^ 

■•     ■  ■      ..'       '         .':%?■•      ~..^   .."►■     mn  'I     tiir   li!  -T'Tr-       ^^ 
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poinf  jiroliU-rn  wIm-m  iK-ar  lati*!.  4.  On  shore,  lueatinp^  siil>onlinat«' 
•^'ikn/iIk  l»y  tlin-i^-jioint  |irol»l(»m.  all  V>y  repeating  an^k's,  tliuj>  n- 
|iliiririi;  t.li«' siii.'ill  l»iir*%'iu  llie<»(lolite.  'i.  In  boat,  locating  sumnind- 
iiii;H  l»y  llirtM?  |Hiint  ))ro)>lcni. 

II.  Ik  |iro|»os<'«l1ii  a«M  to  tlio  pmsent  instrument  arms  similar  t" 
lliosr  f»r  I  In*  llirci'-arm  prutractor,  oorrospinuling  to  each  viMim'i. 
m»  Mi.'il  aii^li'N  may  In*  transTfrrcil  from  (^hart  to  instrument  or  fnnn 
inslrninrni  In  chart,  anil  position  loeate^l.  Parallel  plates  for  lev- 
t»linij  havo  sin«*i'  Imm'U  altarhi'd. 

l''or  hy«ln»;^r,'ipirn'  work,  wiirre  the  three-point  problem  is  iiivolvf'i. 
i1  wonlil  undvMilitcdIy  hr  tif  ijivat  service,  especially  when  iitt»Mlasu 
thriM'  arm  protractt»r.  In  boat  expt^tlitions,  or  for  parties  en i:;ii.'''<'' 
in  ;\  iNMi^h  sur\i»\  w  Ihmi  a  minimum  of  woijjht  is  a  desidoratnin.  i^ 
wiMilil  jjlso  ho  of  \ory  ;;rcat  uno,  and  tor  such  work  as  that  imu 
tjonod  al>o\t»  it  would  be  a  \ahiablt»  adtlition  to  an  outfit. 

now   TO  r^r  rv.y  ixsTRrMENT. 
To  Mo;\s',nv  Ar.c'.t^>.      H»^".»i  :i:c  ::>trnmont  vertioallv.  obsfrvi'.iu' 

W-  Mo.-.vr.:T  H.:  ..  :  :;,".  A'.  ;:".•■>  -H  ".■'.  ']■•.*•  :!;>T!'unier.t  h«'ri/."U- 
;;«'A  «  .:.  .;.*■  ..'.'.  .t' .'.  :.:  \  :;.:-.  .;::ii  •:.»•  >\i:iii  A  oWerve - 
5;. ■•.;.>.-  *:..  ::-,  V..:.-.  :  ..;,••  .•  :;.<■  :..v:-.-.:>j>ias5'  B.  graspins 
■  ■  '  .^  ■-    .  "  ^   ■      .-r..  .  :::•■    •■  "Tvo J ".ouiin;:  vernier  to 

.  ^» .        ...  N    .  .-.vv  /■         _    .  ■  ....:.  .:..i.\  nncer  of  thesam^ 

'■:    .    .   ■■-  ,.-.-. :  ■.:-:.>.  .\-i;:";as^  C  and  with 
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REPORT  OF  a  mMTTEE  OX  SEWERAGE. 


To  (he.  Honarafde  Pre^derU  *f  the  Connecticut  Civil  Engineers  and 
Surveyor f  Afn^ociation : 

The  Committee  on  Sewerage  respectfully  submit  tiie  following 
report: 

Since  the  Secretary  is  to  tabulate  all  data  in  regard  to  prices, 
lengths,  sizes,  etc.,  the  report  of  the  committee  will  confflst  of  a 
brief  review  of  the  situation  in  the  state. 

Great  activity  has  been  manifest  in  our  state  the  past  year  m 
sewerage  engineering,  especially  in  the  investigating  and  desigiuD|i> 
Vjranch . 

This  has  been  brought  about  by  the  decisions  of  our  courts,  which 
all  point  in  one  dire<*tion,  in  favor  of  the  riparian  owners  who  have 
be<*n  damaged  by  the  disposal  of  crude  sewage  into  the  watercourses 
aViOve  their  premises  (or  sacred  rights). 

The  courts  rule  that  even  the  claim  of  **  Public  Necessity  "o^ 
our  rapidly  growing  inland  rities  is  not  a  sufficient  reason  why  they 
should  continue  to  pollute  water  courses  even  if  it  has  been  toler- 
ated up  to  the  present  time.  Riparian  owners  are  entitled  to  the 
natural  flow  of  the  streams  through  their  properties  and  their  rights 
cannot  be  appropriatetl  to  the  uses  of  municipalities  desiring  them 
unless  ])roper  restitution  is  made  to  the  owners. 

The  city  of  New  Hritain  has  had  so  many  decisions  against  it  lO' 
the  pollution  of  the  small  streams  passing  through  it  that  it  has 
become  a  very  serious  matter  and  already  cost  the  city  many  thoo* 
sand  dollars  in  settlement  of  suits  for  damages.  As  a  result  of  this 
the  city  has  perfected  plans  for  constructing  about  50  miles  of  new 
sewers,  part  sanitary  an<l  part  storm  water,  also  for  the  constm^' 
tion  of  filter  bods.  The  Court  of  Common  Council  has  adopted  th« 
entire  schonie  which  is  estimated  to  co.st  about  $500,000.  The  uis* 
posal  system  is  the  downward  intermittent  filtration  system. 
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The  city  of  New  Britain  will  apply  to  the  Legislature  this  winter 
for  authority  to  issue  bonds,  and  for  other  rights  required  in  the 
execution  of  this  work  and  probably  proceed  with  their  extensive 
plans  early  in  1901. 

The  city  of  Waterbury  is  in  a  very  similar  condition.  In  April, 
1891,  the  Piatt  Brothers  &  Co.,  sued  the  city,  restraining  it  from 
discharging  sewage  into  the  Naugatuck  River.  The  plaintiffs  owned 
premises  on  the  river  below  Waterbury  where  they  carried  on  a 
manufacturing  'establishment. 

Waterbury  has  been  discharging  its  sewage  in  a  crude  form  into 
the  river  since  July,  1884,  and  the  plaintiff  claimed  that  the  water 
was  so  thoroughly  contaminated  that  it  gave  off  offensive  odoi^s  ren- 
dering it  unfit  for  use  in  manufacturing. 

This  case  is  the  most  famous  sewage  pollution  suit  in  this  stato. 
Many  witnesses  were  examined  during  the  trial  and  experts  called 
in  on  both  sides.  It  was  stubbornly  contested  by  both  parties  and 
finally  went  up  to  the  Supreme  Court,  where  the  decision  of  Judge 
Shumway  of  the  Superior  Court  was  sustained  and  by  the  final 
ruling  of  the  courts,  the  city  of  Waterbury  must  cease  discharging 
its  sewage  into  the  Naugatuck  River  after  April  1 ,  1902. 

Waterbury  is  so  located  that*  the  municipal  authorities  find  it  a 
very  difficult  matter  to  know  just  what  to  do  with  their  sewage. 
No  land  suitable  for  intermittent  filtration  is  available  near  the  city 
and  it  will  probably  be  necessary  to  (iarry  the  sewage  several  miles 
below.  This  will  be  a  very  expen.sive  project  on  account  of  the 
narrow,  precipitous  and  rocky  Naugatuck  valley,  through  which 
it  will  have  to  pass.  The  final  plans  for  this  great  work  will  prob- 
ably be  completed  early  in  1901  and  the  work  commenced  as  early 
as  possible. 

The  town  of  West  Hartford  has  prepared  plans  for  sewering 
their  streets  on  the  separate  .system.  They  originally  exj)ected  to 
construct  some  kind  of  a  small  filtration  plant,  but  upon  further 
examination  and  upon  the  recommendation  of  Robert  A.  (^airns, 
secretary  of  the  Connecticut  State  Sewerage  (-ommission,  they  find 
it  is  feasible  to  enter  the  Hartford  system  of  sewers  by  gravity 
through  Elm  wood  and  New  Britain  avenue,  and  have  made  formal 
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application  to  the  Board  of  Street  Commissioners  for  their  permis- 
sion to  unite  their  system  with  that  of  Hartford. 

The  application  has  been  referred  to  Mr.  C.  H.  Bunce,  City 
En^neer  of  Hartford,  for  an  examination  and  report  on  the  scheme. 
This  West  Hartford  district  is  topographically  a  part  of  the  water 
shed  drained  by  the  intercepting  sewer  of  Hartford,  and  if  this 
sewer  is  large  enough  to  provide  for  the  additional  area  of  West 
Hartford  and  the  city  of  Hartford  is  willing,  it  would  seem  that 
this  is  much  more  desirable,  especially  when  the  maintenance  of 
the  system  is  considered  than  any  form  of  disposal  works. 

South  Manchester  has  provided  a  system  of  disposal  the  past  year 
similar  to  that  used  bv  Meriden  and  Bristol. 

When  these  projected  works  are  finished  and  put  in  operation, 
of  the  eighteen  cities  in  the  state  with  water  supply,  seventeen  will 
have  been  sewered. 

Fourteen  will  still  discharge  their  sewage  uncleansed  into  water 
ways. 

Of  the  boroughs,  the  most  thickly  settled  next  to  the  cities,  eight 
of  the  twenty-two  with  water  supply  will  have  sewers ;  only  two 
will  cleanse  their  sewage. 

Of  the  twenty-one  remaining  towns  with  water  supply,  nine  will 
discharge  their  sewage  uncleansed.  The  other  eleven  have  no 
sewers  and  but  a  partial  water  supply.  From  which  it  will  be 
seen  that  it  is  only  a  (juostion  of  time,  and  of  comparatively  short 
time  at  that,  when  these  cities  and  towns  must  awake  and  face  the 
problem  which  confronts  them. 

(Signed)  F.  L.  FoRD,  Chairman. 

f).  Fred'k  Jackson. 
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REPORT  OF  COMMITTEE   OX   ELECTRIC  RAILROADS. 


To  *he  Pr^'si'fenf  and  Jf'^m^j^n'ii  of  ^h*?  Ojnneffu'nt  Civil  Engiiuffn^i 

lieritU^ni»^ii : — Y«.-nr  <.'«.«  mm  it  tee  ou  Electric  Railroads  begs  le»v* 
*».•  suliiuit  th»^  t'«>r:i»'.v:ri:;  re[M>rt  : 

Writt»:*n  an-i  verl.iitl  n-niiest?  t'or  interessting  data  have  been  maw 
t«'  many  nitirml-er"^  '.'t  the  A.s:m K.-iat:*"^!!  vrith  the  usual  reply  that  their 
work  ha«I  h*T^n  r«>'.itirie  '^r  repair  work  ofc*  no  especial  interest  to  tw 
A<2i«.viati'.»u.  A.-  ohairmau  ot'  tiie  •x-mmittee  I  f ear  my  peTSonal 
rnpor*  must  be  '^t'  rbe  <;tnie  ren^r.  as  my  only  construction  work 
duriD::  the  [.list  y^riir  ha>  i*^*:::  a'rMi.ut  a  mile  of  suburban  worknetf 
tile  Ya'.»^  FieM.  a'i«l  betwe»*n  t'our  and  tive  miles  in  the  city,  in 
•loii'ol*:'  tra<;kir:;^  Wliirney  avt^riue. 

F'.T  sur.'irba::  wt-rk  wm  ai**r  "LsiriLT  sixty  [>«»uad  standard  T. m six*y 
t'«.M.>'  :»f!i:;':rj-.  -v'rli  ^\\  !v.!e  a*^i::»-  r-ar^.  In  the  citv  weaseeigbt 
i !n: n  T   V i -. :i  *■  v ./ V . ;  '\..\ki  ••  ■  5 ri r s .  li! !  -» r>e« ■  i al  work   for  the  same  being 

■•  4. 

«  ft 

ut  :ruai"rite»-  ■■«■■: <r :•';•• -'."■ri. 

r»i:e  'v'  ■'.::•  :*:■•:!>  •■:  :^v»';rr -r  rx;«t  !>r:*i  r  rack  work  has  been  due 
t"  rii*:'  ••*:■-"-  !.iv':.^  ^•■-■•.t  •■.:  ••.-•■'!. ai:»r':^  Twivements  in  streets  vnere 
•  ^'.;:*  'i'a-!v^  -^  •.■:•»■  ■:  *  •-«  .1  ■  f  •.-•  :•♦*;  a.rs  :  h\ix  on  account  of  change 
':;  ^-a-s  •"■  •■  ''.  -  •  t  \  -.ii^r  ••:••['*  v.-  v^vt-  i^Mi^^ed  to  re  tamp  and  ln*® 
.Mi'."  fi'.t.i^'i  \V  ■'.::.!  •■  'i\.i'\y  :::.sra:i.-Hs  the  niils  had  become 
'un.ivr'i  liv-A  •  v'  '■  -  ••:■■'-.  ;i:;.:  '-  'va.s  ! luT^'^ssible  to  secure  a gocH* 
^u!'\i«.'v  ■'  >M     f.i-  ■  ►  '.  iis  •■■•    rt-ri-.-rs  would  come  up  with  the 

•••n       W  ,..    y  ^r  '-.:  •,;..    i.  r|-,.,l  ,,t'  :ar:.[»iTi:j  up  to  the  best  surf**-*^ 
M  ■  -I. ■■::    .i:-v  ■»  ,r- ■!.-:•.  :i-:.i   r\\^n   laid  the  concrete  bed 

■  ■  "^f.  ■■'■.■■■■  ^  ■.  ■  ■  .t::-«.  .1  ■.'.;'  '  v-  'r.i.'hes  above  the  ties.  "® 
" '\  ■  .  ■••  '  ^-  v;^  :  *■'.■  ;i  ■•!:  '•!.•>  and  raised  the  rail  with • 
M-      -  •     —     .•     ^:     '^    .  •■!••  :i':-  "-r.-kness  to  bring  the  rail 

■  '  ■  '  ■  r-."  I  ,;  •  lA-  •  vn::  t':w  shimming  as  f ar  bac» 
I-  \\.iv  ..,  .xi-  ■.:,.'  •  •  ,;  ii.-  .:  ;ai-ter  ties  from  their  bed. 
^'^  ^  ■'■■'   ■         •  !■>  -x .    .    >.    'I -r , ,:   ,*  ;,  ^. ;•;?:.     In  the  above  manner 

>vc    i.uf    i,  f.    I  .  ,    ■..  ^.  ,      ■,.   ^  x:t, ,..•:.:   :-».r:i:r  track  where  it  would 
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have  been  impossible  were  it  not  for  the  concrete  holding  down  the 
centers  when  the  joints  were  finally  strained  np  to  a  true  surface. 
In  fj^neral  I  am  a  firm  believer  in  the  use  of  iron  shims  when  repair- 
ing old  track  where  the  joints  have  become  depressed,  say  up  to 
three-quarters  of  an  inch,  instead  of  raising  the  ties  oflE  their  bed 
and  retamping,  as  I  have  found  track  to  stay  up  much  bettor  under 
the  above  method,  and  the  amount  of  pavement  taken  up  is  much 
less. 

I  cannot  refrain  from  a  word  regarding  the  use  of  guard  rails  on 
curves,  as  I  think  certain  roads  have  given  the  subject  too  little 
attention.  I  believe  no  fixed  rule  can  be  laid  down  as  to  the  maxi- 
mum radius  to  be  guarded  but  that  each  separate  curve  should  be 
considered  with  regard  to  the  speed  likely  to  be  used  at  tiiat  point, 
the  character  of  the  bed  as  to  keeping  up  the  elevation,  and  lastly 
and  most  important,  what  would  happen  to  the  car  in  event  of  leav- 
ing the  track.  If  the  curve  is  so  situated  that  a  car  leaving  the 
track  would  have  a  sheer  fall  or  be  likely  to  overturn,  then 
curves  of  quite  large  radius  should  be  guarded,  not  only  as  a  mat- 
ter of  insurance  for  the  railroad  company,  but  as  a  duty  to  the 
passengers. 

The  following  data  taken  from  the  **  1900"  report  of  the  rail- 
road commissioners  may  bo  of  interest  to  the  members  : 

Total  length  of  street  railways  operated  June  30,  1900,  499,760 
miles,  an  increase  for  the  year  of  57,202  miles.  Total  cost  of 
construction  as  reported  is  $20,571,166. 

Total  number  of  passengers  carried,  64,109,819,  as  compared 
with  53,352,417  carried  by  the  .steam  roads. 

The  number  of  persons  reported  injured  during  the  year  was  217, 
of  whom  39  were  killed. 

There  have  been  32  passengers  killed,  and  116  injured.  Of  this 
number  28  passengers  were  killed  and  14  injured  in  the  accident  at 
Peck's  Mills  on  the  Shelton  Street  Railway.  No  employees  have 
been  killed,  and  only  5  injured.  Seven  other  pei'sons  liave  been 
killed  and  57  injured. 

J.  Keeijcr  Punderford,     ^ 

•1.  L.  Adams,  [■  Committee. 

T.  C.  B.  Snell,  3 
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New  Haven,  Conn.,  Jan.  5, 1901. 

Mr.  J,  K.  Punderfordy  Ne.\c  Haiyin,  Conn.: 

Dear  Sir : — You  have  asked  me  for  some  items  that  would  be  of 
interest  to  the  **society"  in  connection  with  the  constrnetion  of  the 
Branford  Electric  Railroad  this  past  year.  In  ^neral  the  work 
has  been  routine,  no  particular  difficult  problems  having  to  be 
overcome.  I  may  say  here  that  when  the  right-of-way  is  located 
and  purchased  the  greatest  problem  is  disposed  of.  The  total  lengA 
of  the  line  is  5.2  miles,  including  sidings  about  6  miles.  Owingto 
the  location,  and  the  points  with  which  we  wished  to  connect,  it  wis 
necessary  to  cross  a  number  of  salt  meadows.  About  one-fifth  of 
the  entire  track  being  floated  on  corduroy  upon  these  meadows, 
the  mud  varying  from  8  to  26  feet  deep.  The  cost  of  trestling 
these  meadows  would  have  been  about  $40,000 ;  to  fill  them  was 
out  of  the  question,  no  filling  being  available.  Old  ties  were  pur- 
chased of  the  New  York,  New  Haven  and  Hartford  Company  and 
laid  with  broken  joints,  as  you  would  a  brick  pavement.  The  cost 
laid  on  the  meadows  was  about  13  cents  per  tie — 8  cents  f .  o.  b.,  and 
5  cents  for  carting  about  2h  miles,  and  laying.  The  ties  averaged 
in  width  laid  .92  of  a  foot.  The  cost  of  this  construction  (the  tills 
on  the  corduroy  averaging  about  4  feet),  was  about  $1.20  per 
running  foot,  or  less  than  one-fifth  the  cost  of  trestling. 

Yours  very  truly, 

A.    WiLUAM   SpEBRY. 


New  Haven,  Conn.,  January  7,  1901. 
Mr  J.  K.  Punderford,  Chairman  Committee  on  Eiectric  Railroads: 

Dear  Sir: — Your  letter  of  December  15th,  asking  for  report  of 
any  work  done  by  me  in  electric  railroad  building  during  the  last 
year,  that  might  be  interesting  to  the  society,  received.  In  reply 
1  enclose  a  brief  «lesrM'iption  of  the  third  rail  electric  road  rauning 
from  lliulson  to  Albany  in  New  York  state.  Although  it  is  not  in  our 
state  it  is  owned  by  Tonnectirnt  men.  A.  M.  Young  of  Waterbury 
being  President,  the  Oliief  Engineer  F.  M.  Smith  of  East  Haven, 
is  a  C\>nuf«.-ilcut  man,  and  rinally  the  Contractors,  C.  W.  Blakeslee 
vS:  Suns  of  New  Haven,  are  also  Connecticut  men,  and  so  it  can  be 
truly  said  to  l>i»  u  Connecticut  enterprise. 

\'ery  truly  yours, 

Clarence  Blakeslee. 
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exception  of  floor  systems  of  overhead  road  bridges.  It  would 
m  as  though  the  time  had  arrived  for  the  use  of  solid  floor 
d^  for  the  more  important  city  bridges  for  this  purpose,  where 
)  design  is  such  that  the  steel  work  may  be  protected  from  the 
il  fj^ases  by  some  sort  of  fireproofing.  This  construction  is  in 
)  in  the  west  and,  while  possibly  a  sufficient  time  has  not  elapsed 
*  the  exact  determination  of  its  success,  it  seems  more  than  likely 
It  the  engineers  are  on  the  right  track. 

Arthur  L.  Davis,     1 

W.  H.  Moore,  >  Committee. 

H.    C.   COLUNS,  3 
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No  attempt  was  made  to  place  the  large  stones  in  regular  courses, 
the  only  restriction  being  that  a  space  of  at  least  eight  incfaes 
should  be  left  between  them  to  afford  sufficient  room  toassorei 
proper  ramming  of  the  concrete.  As  much  **  grout"  as  possibk 
was  put  in,  and  it  amounted  to  about  65  per  cent,  of  the  mass. 

In  narrow  walls  and  footings,  concrete  was  used  withont  the 
**grout.''  The  concrete  for  this  work  was  made  of  1  Kosendile 
cement,  2  sand  and  4  stone. 

Two  grades  of  Portland  concrete  were  employed,  viz:  a  1, 2  and 
4,  and  a  1,  3  and  6  mixture. 

All  concrete  surfaces  exposed  to  the  weather  have  what  is  callei 
a  granolithic  finish.  The  granolithic  is  a  Portland  concrete  mixed 
in  the  proportion  of  1,  li  and  2,  the  sand  being  screened  andmadi 
finer  than  that  used  for  ordinary  concrete.  The  gravel  was  also 
screened,  the  size  varying  between  coarse  sand,  and  what  would 
pass  a  3"  mesh. 

The  granolithic  finish  was  applied  to  the  vertical  surfaces  as  the 
walls  were  being  built  up,  the  method  employed  being  as  follows : 

The  bed  to  be  covered  with  concrete  was  first  cleaned  and 
grouted  with  neat  cement.  A  line  of  boards,  each  1  inch  thick 
and  about  12  inches  high  by  30  inches  long  was  then  placed  against 
the  forms  in  a  vertical  position.  Each  board  had  nailed  to  it,  at 
each  (5nd,  a  wedge  shaped  cleat  a  few  inches  higher  than  the  boards, 
the  extra  length  serving  as  handles.  The  cleated  side  of  the  board 
was  placed  towards  the  forms,  and  between  the  cleats  and  the 
forms  other  wedges  were  placed  so  as  to  make  the  space  between 
the  outside  of  the  board  and  the  form  two  inches. 

The  concrete  was  then  dumped  on  the  bed  and  rammed  against 
the  boards.  When  the  ramming  was  completed  the  wedges  were 
removed  and  the  boards  pulled  out  gradually  as  the  space  was 
filled  with  granolithic  grout.  The  granolithic  was  worked  with  a 
tamping  bar  to  remove  air  bubbles  and  to  force  the  grout  into 
intimate  contact  with  the  green  concrete.  With  perfect  forms 
and  careful  work  an  excellent  and  durable  finish  may  bo  obtained. 

As  a  rule,  where  granolithic  was  used,  the  backing  was  Rosen- 
dale  conci'ete.  Some  of  this  work  has  been  exposed  to  the  action 
of  frost  for  three  winters  with  no  ill  effects. 
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Brought  forward lOJa 

TBAIISPOBTniO  OOMOBBTC 

la  Liiborenif;»\$1.50 $18.00 

1  Kn^ineer 2.50 


$S0.50=1S8  oabio  jmidi  @l  |0aO 

PL4CniO  OOKCEBTC 

30  liftbot^m  (n^  $1.60 $30.00 

*2  KnginiH^fR  fa' $2.50 6.00 

1  Foreman  (<i  $8.00 2.00 


$37.00=128  onbic  yardi  @^  fOJBI 

Total I8.7M 

(rraDolithio  in  worth  abont  $0.S0  per  square  yard. 

In  sonio  of  the  rooms  of  sonie  of  the  fortificatioiiB,  where  die 
oonoroto  was  relied  upon  for  preventing  the  dampnesfi  from  strildiV 
through,  the  ceilinfrs  were  very  wet  after  a  heavy  rain,  ihhoogh 
tho  thii»kness  of  the  ooncrot-e  was  fifteen  or  twenty  feet. 

At  Phim  Island  the  rooms  were  made  |>erfectly  dry  by  thefoDoff" 
ing  niothoii.  The  ooncrot<*  was  brought  to  a  plane,  smooth  sorbee 
or  surfaoes,  about  three  feet  alx>ve  the  level  of  the  ceilinfrf 
\]w  room>.  At't4M'  tho  <»oncrete  is  thoroughly  dry  a  coit  of 
hot  asphalt  is  ap]>]ied  t^'  it  and  at  once  ex^vered  while  soft,  *i4  , 
tav  pa]XM*.  Tw(^  ooursos  of  tar  ]>aper  and  three  coats  of  W 
asphalt.  a]»]»li«*d  in  tliis  mannor.  suffice  to  make  a  thoron^ihr  diop 
piNv^f  4»ou]N»v  Wiiilo  thr  last  floating  of  asphalt  ig  hot,  hotsiiA 
or  tin*' crave!  is  thrown  upon  it.  After  the  asphalt  has  beeon* 
iiMrd,  the  eonrreti'  ennst ruction  is  continued. 

Tin'  n^oms.  n>airaziues.  etc..  are  surrounded  by  a  four  inch  iff 
spMce  extemlini;  from  tin-  tooting  t<»  the  da  m]»  proof  course,  the  lit* 
tei  drnininc  iuti*  thesr  air  s]»aep>.  whicli  in  turn  are  connected  wttb 
thr  siMver 

K«'tnrninc  uov  t*'  out    own  proper  **liailiwirk,'*  the  Xew  HavfOi 
W.mIim  (\»    h.Ms  coTistrneted  n  snial:  masonr\-  dam.  or,  perhaps  mow 

or.>^»evl\  si^eakiui:.  ii  rrtaininc  wall  at  Maltbv  Lake,  No.  1. 

I      1       ■      I  • 

Th'v  \v:iv  i»(»nvt!'n(*T(s;  h»r  tin-  ]nir]»ose  of  increasing  the  capar.itr 
,v;  !!vv  v<'v;,.vvoi'  i«\  »';tiNin;;  tin-  lakt-  tiv*'  feet,  and  it  was  deemed 
•v  "^v.>  1,   .ii.  i:  l'\  Mn^vasini:  th»-  height  of  the  old  earth  dani. 

Th,   wr    is  fiL'*'*  re<'*  in  wiijtii.  under  the  coping,  vertical  on  "^ 
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REPORT  OF  THE  SPECIAL   COMMITTEE  OX  HIGHWAY 

CONSTRUCTION. 


lb  the  Membem  of  the   Connecticut  CiuU  Engin^ert  and  Survty^yn 
A880ciatum: 

Gentlemen  : — The  following  interesting  facts  and  suggestions  are 
from  the  office  of  the  Highway  Commissioner  of  this  state : 

The  amount  appropriated  by  this  state  for  the  improvement  of 
highways  for  the  past  two  years  was  $350,000.  In  towns  with  a 
grand  list  of  $1,000,0<X).  or  less,  the  state  has  paid  three-foarths 
of  the  amount  expendeii  by  sac h  a  town  up  to  $4,500.  In  towns 
with  a  grand  list  exceeding  $1,000,000,  the  state  has  paid  two- 
thirds  of  such  expenditure.  During  the  last  two  years,  153  of  tbe 
168  towns  of  the  state  have  applied. for  state  aid  in  improTing  high- 
ways. All  but  nine  of  the  168  towns  of  the  state  have  been  granted 
some  portion  of  the  state  appropriation,  daring  the  six  years  since 
the  passage  of  the  (.t<»1  Roads  Law.  Of  the  153  towns  granted 
aid  daring  the  pa:>t  two  years,  30  have  never  before  received 
state  aid.  In  .')2  towns  the  sele<.'tmen  have  taken  the  contract?  in 
behalf  of  their  towns.  Upon  the  completion  of  the  past  two  years' 
work  there  will  have  been  coa.structed  about  109  miles  of  goc-d 
nmds,  in  a«lditioa  to  the  ai:,:j:reirate  length  of  such  roads  previously 
built,  which  may  'oe  re;L^arded  as  a  splendid  showing  for  this  small 
state. 

The  statute  of  ISV}9  is  irenerally  regartied  as  a  very  goo^i  one.  and 
is  not  likelv  to  be  much  chan^jed  bv  the  General  Assembly  of  this 
vear. 

Great  '.'are  has  been  taken  by  the  Highway  Commissioner  to  see 
that  the  money  appr«>nriated  t'or  highway  improvements  was  wisely 
and  carefully  expeude«l.  aii«.l  also  to  see  that  improvements  wew 
made  where  ai«>st  n»f»rd»i»l  an*!  where  the  greatest  beuedts  would 
result.     The  :m[jrovemeiits   uiaJe   under  the  State   Highway  Law 
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grades  and  lessening  as  much  as  practicable  the  total  rise  and  fall 
between  certain  points.  Road  surfaces  of  broken  stone,  or  gravel, 
or  of  any  other  material,  however  good  and  durable  it  may  be,  can 
be  maintained  only  by  frequent  applications  of  additional  material 
in  small  amounts  as  needed,  or  by  periodical  renewals  of  the  sur- 
face ;  these  state  roads  have  given  good  satisfaction,  when  new  and 
in  first  class  condition,  but  if  they  are  allowed  to  go  t4X>  long  withoat 
proper  repair  or  renewal  of  the  surface,  or  if  the  cost  of  mainte- 
nance is  found  to  be  unreasonably  or  surprisingly  large,  there  is 
likelihood  of  disappointment  and  disapproval  on  the  part  of  many 
people  who  hare  expected  these  roads  would  be  very  durable,  and 
that  it  would  cost  but  little  to  maintain  them  in  good  condition. 

Besides  the  improvements  made  during  the  past  year  on  highways 
under  state  appropriations,  much  similar  work  has  been  done  by 
the  various  cities  of  the  state.  In  some  cases  improvements  in 
grades,  etc.,  on  highways  have  been  made  by  town  authorities 
without  state  aid. 

The  improvement  of  highways  will  go  on,  the  mistakes  of  tbe 
past  will  be  avoided  in  the  future,  better  methods  will  be  followed 
where  improvement  is  found  possible,  and  larger  and  better  results 
will  be  obtained  for  the  money  expended. 

Respectfully  submitted  in  l^ehalf  of  the  Committee, 

E.  P.  AUGFR,  Chairman. 


110  REPORT  OP  COMMITTEE  ON  WATER  SUPPLY. 


REPORT  OP  COMMITTEE  ON  WATER  SUPPLY. 


To  the  President  q/*  t?ie  Connecticut  Civil  Engineers  and  Sitrvefn 
Association: 

The  water  committee  would  respectfully  report  that  theyhtve 
received  the  following  replies  in  reference  to  the  work  done  in  tbe 
state  during  the  year  1900. 

The  report  of  Mr.  Peck,  in  reference  to  the  meters  introduced  in 
the  city  of  Hartford,  has  not  as  yet  reached  your  committee, 
although  in  a  general  way  we  were  informally  informed  that  the 
result  thus  far  had  been  quite  gratifying.  Possibly  other  leporte 
may  in  like  manner  become  omitted.  ' 

Respectfully  submitted, 

Geo.  H.  Bishop,  Chairman. 


BRIDGEPORT. 

The  construction  of  a  new  dam  for  the  Bridgeport  Hydraulic 
Company  has  been  commenced  on  Beaver  Dam  Brook,  in  the  to^^ 
of  Stratford,  about  seven  miles  from  Bridgeport  and  four  miles 
from  the  center  of  Stratford. 

The  dam  is  of  earth,  with  a  masonry  core  wall  1,000  feet  \o^ 
and  50  feet  high  from  the  bed  of  the  stream.  The  inner  slope  is 
2^  to  1  and  the  outer  slope  H  to  1. 

Gate  chamber,  10  feet  by  8  feet.  Intake  pipe,  30  inches.  Ootlet 
pipe,  30  inches.  Area  of  reservoir,  60  acres.  Capacity,  500.000r 
(H)0  pillous.  Work  was  commenced  in  September  and  stopp®** 
about  the  loth  qf  December,  when  the  work  was  about  one-tbir^ 
oompletoil. 


SMELTON. 

T\io  v'oiistriK'tioii  of  ;i  masoiirv  tlani  for  the  Shelton  Water  Com- 
pany was  fiMunioiK-od  in  SopttMiiber.  It  is  to  be  300  feet  longa^^** 
40  tVot  hi^h. 


.r 
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The  only  new  work  or  constmctron  at  the  reaenrons  beinc « 
24-iQ.:h  vitride.!  r,ipe  <^>Qdait  16.700  feet  lon^.  costiiig  abort 
^).|>X>.     1.GI2  meters  have  been  set  darinz  the  past  jear. 

There  ha»  been  no  shortaare  of  water  in  the  Hartford  system  for 

the  pa»t  vear. 

lonrs  verv  trulT, 

W.  E.  JOBSSOS. 


NEW  LOXDOX. 

New  London-.  Conn.,  Dec.  31.  IW 
Jlr.  G**jrr[:*'  El.  Hi^h^'p,  i.%iimutn  of  Water    Conuniitee,  Cmn.  Ciw 
Entjint^trrH  and  Sun.ryor-*  Ajf^MTtatpin  : 

Dear  Sir: — Th»rre   is   no  work  of  construction  of  reservoirs  w 
pumpin;:  [tlants  in  rhis  part  of  the  state  to  report. 

At  Xew  Loniiofi  stuilies  have  been  made  for  a  sapply  for  aseconu 
hi:^h  service  «l:srrict.  but  n^)  plan  has  been  adopted.  The  qoantitr 
of  water  r^H|Tiirevi  will  b^  small  for  several  years  to  come.  probablTt 
so  the  piim[»iu:r  luiLst  l>e  lione  by  some  means  that  will  call  for  but 
little  att^n- :«»[:. 

For  rl:«-  VH'.i:-  ^ri.iiri^  September  l.st  :h^r  extensions  of  •iistribation 
miii:i>  bavH  i.^^.^i  '^.'U'^  t»^*^r.  at  a  -'ost  ■>f  $7,484,  all  of  which  but 
•j>7   :.-»?r  .v:i>  *^    •:i«'!i»r>  i:i  «liaineter.  '206  teet  is  of  8-inch  and  ISl 
fH»ft  is    l'-'-::j«r:i  :   -.>...«  2  7  :Ver   liavM   been  re  laid  at  a  cost  of  $3,1SS, 
Sj4  rV*n  is  •  t  ^-i:,«':i  :a>r  ir«'ii  r*)  replace  <3-inch  cement  lined,  dxA 
'lA*y-j    r-»-r    •>   »)-i-:«ii  .♦a-^r   iii.n.  nearly  all  replacing  4-inch  oemeut 

A    v.!*,-:-  ^!:  ;•:•.;    --r  <Ii'nr,jii  :ias  been  ander  consideration  both  by 
■\  '^'I'lMi.-i' ;••:!  :i-]*\  i>}  a '.•oriiini''*!.-*-  i:i  rhe  interest  of  public  ownership. 

'[''..».  .-..i-iTui:;;.    'iii'.ii   >upi.iie>  My^^tic  and  Stonington  advertised 

i.   *:.'•   iLA-HjaiMi-s  L'l-  ^tv»!iix  wi'eks  that  the  supply  being  low,  it 

v.   :  «:  ■■»■  >ji'i*     rP  i-.-'in  'lie  --'«Mi.sufijei*>i  Hx«?ept  for  one  hour  per  day. 

['■,,.  !•  .  .•••-,    Li:rii-  .M...  Ill  pa?  p.-  has  ;j:iveu  notice  that  thev  will  ask  for 

■.;,-  ■  ^.»*  •:.  •m:m.>,ii  *no>i.«  Tna^.'^•^^  with  'vater. 

!.av'-    'V  ■;.«  ii:..r,  riit*   stora^^*   >'<erv«.ir  for  New  London,  is  13j 
•'■^  ■  ■^•■•.•;'   '■  '1    "i-^i'i^  M'.iO.iAMi.i.MX)  ;^a'iloiis  when  full. 

<  *;■    'iiKiLx   ^  ■'■.».   I'.KUJ,  th,.  -.vattM- st«.>od   7  feet  5  inches  deep 
i-l     iu-  .i;ju»u;ir     r.   x-.-a^'e  was  abuut   "J^D.OOCOOO  gallons.     Oi 
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1 
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t,  1900,  the  water  stood  12  feet  deep  with  a  storage  of  560,- 

*  gallons.     On  December  Ist,  1900,  it  was  5  feet  6  inches  'i 

th  a  storage  of  190,000,000  gallons.  [ 

then  there  has  been  a  slight  gain,  but  the  year  ends  with  a  *, 

of  about  90,000,000  gallons. 

laily  consumption  has  been  1 ,585,000  gallons,  an  increase  of 

an  9  per  cent,  over  last  year. 

Yours  truly,  ! 

Geo.  E.  Manning. 


? 

\ 

* 
* 
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REPORT  OF  SPECIAL  COMMITTEE  ON  PILING  MAPS. 


Farmington,  Conn.,  January  8th,  1901. 

To  the  Connecticut  Civil  Engineers  and  Surveyors  Association: 

The  special  committee  appointed  at  the  last  annual  meeting  to 
**  frame  some  amendment  to  Section  81  of  the  General  Statutes,  re- 
lating to  the  filinp:  of  maps/'  met  within  a  week  after  appointment, 
and  have  been  at  work  ever  since,  compiling  statistics  and  fonnn- 
lating  an  act  to  be  presented  to  the  General  Assembly.  1  believe 
that  we  can,  in  a  small  way.  make  the  engineers'  records  as  effect- 
ive as  those  of  deeds. 

The  proposed  act,  which  we  herewith  present,  will  require  en- 
gineers to  prepare  maps  with  reference  to  the  points  of  the  com- 
pass. It  also  provitles  for  the  i>roper  preservation  of  maps.  "^ 
are  acting  in  connection  with  the  * 'Committee  of  the  Legislature 
to  ascertain  how  maps  are  kept  and  preserved.'' 


AN  ACT 

CONCERNING   HIGHWAYS   AND   MAPS   OF   LAND. 

Be  it  Enacted  hy  thf.  Senate  an<f  House  of  Representatives  tn  Oen0^ 
Assembly  Convened : 

Section  1.     When  the  owner  or  owners  of  any  land  shall  bave 
caused  it  to   he  surveyed,  plotted  and  laid  out  into  lots  and  pr®* 
jf'cted  streets  or  highways,  and  a  map  of  said  survey  and  plot  tone 
nia<l<*,  and   sliall   have  caused  to  be  endoi*sed  on  said  map  or  ap* 
pended  thereto  a  certificate,  tluly  dated,  signed  by  such  owner  o' 
owners  and  the  surveyor  having  in  charge  such  surveying  andpl^^*-' 
ting,  that  said  map  is  substantially  correct,  such  map,  when  m^^e 
to  ronfnnn  to  the  provisions  and  requirements  of  this  Act,  shall  b^ 
received  by  the  Town  Clerk  of  the  town  in  which  said  land  is  locate^ 
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the  same,  and  shall  keep  each  sach  map  id  his  eastodv  in  the  suae 
manner  and  for  the  same  purposes  as  the  Land  Records  are  sov 
and  shall  be  by  him  kept,  and  shall  also  keep  in  a  book  dnlypn- 
l>ared  for  said  purpose  a  record  of  each  soch  map,  and  of  the 
number  thereof,  and  of  the  date  of  nling  of  the  same,  and  of  the 
names  of  each  of  the  owners  of  said  land. 

Sec.  5.  Xo  Town  Cierk  shall  be  required  to  receive  any  wch 
map  for  nliog  in  accordance  with  the  purposes.  proTisioiis  and 
requirements  of  this  Act  unless  and  until  the  proper  filing  fott 
therefor  shall  be  duly  tendered  him  at  the  time  that  such  map  is 
opened  for  such  nling.  and  uiileSuS  all  of  the  other  provisions  and 
re«|uirements  of  this  Act  shall  have  been  duly  complied  with. 

Sec.  ^.  Each  such  map  shall  show  the  points  of  the  oompittT 
the  lenjith  and  direi^rion  of  each  bounilanr  line  of  each  subdiviswo 
lexpresseil  in  dsrures  >.  and  the  wation  of  said  lines  with  reference 
to  two  or  more  stone  lK*und>.  or  other  permanent  monuments,  aw 
shall  be  made  '^u  a  £:i»i  'lUiility  •>£  white  drawing  paper,  or  upon 
white  •Irawini:  pai»er  iiiouritii^i  on  m^islin.  at  the  discretion  of  the 
Tows  C'.erk.  a:i«i   shall  uo:   w  mor^  than  thirty -seven  (37)  inches 

Sec.  7.  Ti:-:- Si'v-'tr^i'^E.  •>:  trv^ry  t'»wii  shall  immediately  cause 
to  ":.-•  jcei'Are-l  »?asf:"S  ooiitair.'.r.;^ '.aT'is  thirtr- seven  i37)  inches  long 
by  tx»?:::y-nve  -'»  .::■  i:-^  vi-le.  "T^'r.  which  the  maps  shall  h® 
:«as>.i  a<  th'r-v  sha'.!  >.-  rl.ril.  .r  :■.;./<-»  or  the  same  dimensions  into 
vhi'??!  <a:v:  :i:ii:'<  «»hv»..  -r  s-  •  ri::'.:.  i'l  snch  a  manner  thatthcj 
■  •a'^::«.v  '^■•r  rva.li'.y  Ir^a.-he'l  I:  ":;-■» -ks  are  used,  the  Town  Cler* 
^ha.!  re';ii>:  va;!.  >':.L   !'.:a:    '       r  m-  u^Lted  on  muslin. 

Sk I. .  "^  K V '.- r ^■  r :^ .V ■ :  T . - r x  > . . a ! .  '.e  e 'j.ti t [e«l  to  receive  and  cO l* 
!•  •  *  the  <U!::  ■:'  «.»:>•  l^/  .ir  i:  :.:r  'v-iir  'iiat  -^ach  such  map  is  offer^ 
:or  :^.-  \;    v:--:   ...:::.    :.^r  ::>'  *:.  --^  a::l  :::«l»:'xiu^  thereof  in  accoru' 

S  :t;  Kv-:>  ;  vrs- -.    v:..    s".  i.    v:- [at'r  an v  of  the  provisions  01 

v,  ■    .•>  J     1    ••■  7.  <..a.     r  ~f-  v'l    .  •:  .- >.<  than  Ten  Dollars  normot^ 
•  \    -^ .     1  *■  •   a vs  .   -  a    .   • -f r  • :   1-. . . vt-red  bv  owner  of  land  i^ 

m 

,.x.   :^    :  S:.  ■    '.  si:  all  be  deemed  a  separate 

'  ^           •     •  ;     •  \     A     :  '  .  v' ^..    'i.  .. ;  any  j»erson.  or  officer  01 
a     ►■■    'N ^    r\  >■...■.:     v'.-.:.    v..    >Li.aIi  sell  or  oflEer  for  safe 
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any  lot  so  plotted  and  laid  out,  abutting  upon  a  projected  street,  in 
▼iolation  of  the  provisions  of  this  Act,  shall  bp  fined  not  less  than 
Ten  Dollars  nor  more  than  Twent3'-five  Dollars,  and  the  sale  and 
offering  for  sale  of  each  and  every  lot  shall  be  considered  a  sepa- 
rate offense. 

Sec.  10.  If  any  such  Warden  and  Burgesses,  or  Selectmen, 
shall  refuse  or  neglect  for  a  period  of  thirty  days  to  approve  and 
properly  endorse  any  such  map  so  presented  for  such  purpose  and 
being  in  accordance  with  the  provisions  and  requirements  of  this 
Act 9  such  owner  or  owners  may  appeal  to  a  Judge  of  the  Superior 
Court  within  twenty  days  after  such  refusal,  or  in  the  event  of  such 
neglect  within  twenty  days  after  the  expiration  of  said  period  of 
thirty  days,  and  said  Judge,  after  due  notice  to  all  parties  con- 
cerned, and  hearing,  may  order  such  Warden  and  Burge&ies,  or 
Selectmen,  as  the  case  may  be,  to  approve  and  properly  endorse 
said  map  or  maps,  in  accordance  with  and  for  the  purposes  men- 
tioned in  this  Act,  or  make  such  other  order  as  such  Judge  may 
deem  proper  in  the  premises. 

Sec.  11.  Section  81  of  the  General  Statutes,  and  Chapter  CCV 
of  the  Public  Acts  of  1899,  approved  June  20,  1899,  are  hereby 
repealed. 


i  ^ 
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EAST  ILARTFORD  SEWER  SYSTEM. 

BY   C.    HENRY   OLMSTED,    EAST   HARTFORD,   CONN. 


The  central  portion  of  the  town  of  East  Hartford,  known  asllw 
East  Hartfonl  Fire  District,  haviuc:  grown  iu  population  to  the 
point  where  the  necessity  of  better  sanitary  condition  was  appaw^*^ 

• 

to  all,  decided  to  build  a  system  of  sewers.  At  first,  public  opin- 
ion seemed  to  be  decidedly  iu  favor  of  the  "combined  system. 
Probably  on  account  of  the  extreme  flatness  of  the  country  W» 
lar^e  amount  of  ground  water.  After  a  careful  consideration  of 
the  recommendations  and  reports  of  the  engineers,  the  district  de- 
cided to  build  what  is  known  as  ''The  Separate  System"  of  the 
sanitary  sewei*s. 

Plans  and  estimates  were  made  and  adopteil  and  bids  advertiscfl 
for.     The  system  of  bidding,  or  form  of  proposal,  was  as  follows: 

FORM   OF   PROPOSAL. 

ITEMS.  Fi|Bi«>> 
Price  pf-r  lineal  foot  for  furDisbin:^  and  layiog  30  inch  pipe  iuclading 

gasket  and  ceiueiit  joints ^^ 

Price  ft)r  ea-^h  branch  on  a  3i)  inch  pipe  with  detachable  cover.  ^'^ 
Price  per  lineal  foot  for  famishing  and  laying  24  iach  pipe  includ- 
ing gasket  and  ct^ment  joints ^'^ 

Pric«?  for  each  brunch  on  a  'li  inch  pipe  with  detachable  cover  '•^ 

Prict;  per  lineal  foot  for  furnisliing  and  laying  20  inch  pipe  inclad- 

ing  gasket  and  cement  joints ^'^ 

Price  for  ouch  branch  on  a  20  inch  [upe  with  detachable  cover.  ^'^ 
Pric(.  per  lineal  fi>ot  for  furnishing  and  laying  18  inch  pipe  inclad- 

iug  g.isUet  and  cement  joints      ••' 

Price  for  vixch  branch  on  un  18  inch  pipe  with  detachable  cover....  !•"* 
Price  per  lineal  foot  for  furnishing  and  laying  15  inch  pipe  inclnd- 

iug  gask*  t  and  cement  joints •'* 

Price  for  each  brunch  on  a  10  inch  pipe  with  detachable  cover  ..  !••" 
Prire  per  lineal  foot  for  furnishing  and  laying  12  inch  pipe  includ- 
ing gasket  and  cement  joints   *^ 
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THE  NEW  BRITAIN  SUBWAY. 

F.    H.   OLDERSHAW,   NEW  BRITAIN,  CONN. 


The  city  of  New  Britain  has,  and  always  will  be,  a  progreaaT* 
city,  and  its  citizens  are  continually  on  the  lookoot  for  improvemeDts 
in  its  muniei{»al  affairs.  The  last  step  taken  in  improvements,  om 
that  will  certainly  l>eautify  the  city,  as  it  will  remoTe  a  large  mun- 
ber  of  unsifi^htly  [»oles  and  wires  from  the  main  thoroughfareB  of 
our  city,  is  the  laying  of  a  subway  or  underground  conduits  fofwi 
electrical  wires.  The  city  can  well  be  proud  of  its  position  as  the 
pioneer  city  of  this  state  in  the  movement  of  building  and  maiotais* 
ing  its  own  conduits. 

Daring  the  session  of  the  last  Legislature,  an  act  was  passed  bj 
the  Senate  aud  Huu^e  of  Representatives  convened  in  General  As- 
sembly, aiithnrizin;:  tlie  city  of  New  Britain  to  build,  construct  and 
maintain,  in  any  -^tr^-^t  or  hiyrhway.  or  in  any  part  of  any  street m 
said  city,  main  *n-  latereal  conduits,  with  manholes,  and  all  other 
appurtenance^  pvrtainins:  to  conduits,  for  telephone,  telegraph,  fire- 
alarm,  electri*.-  Iii:iiL>.  and  all  other  t-lectric  wires  now  or  hereafter 
ased  in  >iu*\  «.'ity.  and  t^-  «*aiis*^  all  such  wires  to  be  placed  in  ssi^ 
«:onduits,  and  tn  rharire  f«>r  the  use  of  said  conduits  an  annual 
rental. 

lu  Sf[»tenil»».-r.  \^\}\K  the  Common  Council  of  the  city  instituted  a 
subway  c«"mni:>^:"ii  r«»  i«M>k  into  the  matter  of  conduits  for  under- 
.croiuid  ».*i»:M.tri«al  \v:r».s,  iin«i  in  April.  1900,  the  commission  made 
a  r^'port  «»t'  th*:'!!-  p's^'an.-hfs  into  tht-  matter  to  a  city  meeting  with 
tiiv  rr-;n.t  tha"  a  %»■':».'  was  passed  authorizing  them  to  issue  bonds 
lor  t!^.'  u «•":■<.  a!i'l  ti.)  iiavM  plans  and  >[>ecitications  made  at  once  tor 
the  »>»;».>-ar'v.p  and  <'onipietion  ot"  the  work.  Mr.  E.  R.  QuimbjOi 
New  \  .»i\  ,-:r\  ii\i,.lo  •:ht.'  plans  and  spt/eitications  for  the  work,  and 
u[K»v  tiH'-v  avC'-;':;!:-.-..'  i»y  rlie  I'onirinni  (.'ouncil,  the  work  was  begun 
iTi  v.>v"''lK'r,  \'KKK  a:!  i.M>pip!t.-tevl  in  December,  the  city  engineer 
lui\'M^  iIk"  .-avi;*.-  .^r  •".spcetion  and  laying  out  of  the  work. 
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THE  NEW  BEITAIS  SUBWAY. 


(.•ONSTRL'CTION. 

our  l.-lln^tl■lR■^ilJU,  tlie  comlnits  were  laid  on  a  four-inch  bed 
ii.'ivtv,  ooiisisfiu;:  i'(  urn-  (1)  pai-t  Poi'ttand  ceinent,  three  (3) 
saiid  ;iii<l  livf  (."i(  j.arts  ntiii-iiu'li  stone.  The  conduits  wen 
■  >  su<-1l  a  .li']jtli  lliiil  tlii'v  wfnild  hiive  thirty  (30)  inches  of  cor- 
vn  top.  In  layiii';  llic  cmuluits  iin  iron  dowel-pin  was  used  in 
^  aljiittiiii;  ('litis  vi  sct^tiuiis  and  all  joints  were  close  matched. 


128  THE  NEW  BRITAIN  SUBWAY. 

street  grade.     The  casting  consisted  of  a  frame,  street  coyer, inner 
cover  of  cast  iron,  a  lock  bar  of  wrought  iron,  and  a  screw  bolt  of 
gun  metal.     The  inner  cover  was  fitted  with  a  hollow  rubber  gasket 
to  secure  a  water-tight  joint.     The  lock  bar  of  wrought  iron  canght 
in  two  slots,  one  on  each  side  of  the  casting,  and  the  screw  bolt  went 
through  the  center  of  the  lock  bar  and  onto  the  top  of  the  inner 
cover,  so  that  after  the  rubber  gasket  was  fitted  by  screwing  on  the 
bolt,  the  cover  could  be  made  perfectly  water-tight.     The  whole 
top  weighed  about  seventeen  hundred  (1,700)  pounds.     The  con- 
duit was  so  laid  as  to  come  flush  with  the  inside  face  of  the  manhole 
walls.     After  the  trunk  line  or  conduits  were  laid  from  manhole  to 
manhole,  and  covered  on  top  and  sides  with  three  (3)  inches  of 
concrete  well  tamped,  one-inch  creosoted  boards  equal  in  width  to 
that  of  the  conduit,  were  laid  on  top  of  the  concrete,  after  which 
loose  earth  was  then  thrown  in,  (the  concrete  having  set  in  the 
meantime),  and  tamped  well,  so  as  to  fill  the  trench  to  within 
eighteen  (18)  inches  of  the  top.     Two  distributing  ducts  were  then 
laid  about  ten  (10)  inches  apart,  each  duct  connecting  with  its  re- 
spective manhole  and  having  a  separate  system  of  service  boxes  or 
handholes.     Thus  each  system,  electric  and  telephone,  are  distinctly 
separate,  having  its  own  trunk  line  or  conduit,  manholes,  distribu- 
ting duets  and  junction  boxes.     Duct«  passing  manholes  and  service 
boxes  and  not  entering  them,  do  not  show  on  the  inside  at  all. 
This  distributing  duct  consisted  of  three  (3)  inch  lap- welded  wrouf?ht 
iron  pipes,  pains  being  taken  to  have  the  inside  free  from  all  scales 
or  roughness  which  would  injure  the  electrical  cables.      All  joints 
were  threaded  and  provided  with  screw  couplings.     This  distributing 
duct  was  coated  with  a  preparation  consisting  of  ten  (10)  parts,  by 
weight,    of  refined   Trinidad  asphalt,   and    thirty   (30;   parts,  by 
weight,  of  coal  tar  pitch,  to  which  was  added  sufficient  dead  oil  to 
niakf^  ii  smooth,  tough  and  tenacious  coating. 

TIk^  scu-vice  boxes  arc  laid  at  the  discretion  of  the  engineer, 
usually  oiK^  fov  eavM  building  or  lot.  Their  location  and  distance 
apart  ih^ptnids  wholly  on  th(>  number  of  blocks,  stores,  houses,  etc » 
t.(»  be  sup])li(Hl  with  the  different  services  or  accommodations.  One 
servict'  box  coiinocts  buildings  or  i)roperties  on  the  street  that  are 
oplM)sit(^  to  each  othor,  or  nearly  so.     The  service  box  on  a  subway 
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wire  attached  until  the  wire  enters  the  manhole.  Thus  the  redding 
is  continued  until  each  duct  of  the  trunk  system,  and  all  distribu- 
tors are  wired.  In  our  system  this  work  was  accomplished  with 
great  ease  and  success,  no  obstruction  of  any  kind  being  met  in 
the  redding  process  in  the  whole  system.  According  to  an  old 
adage,  **The  eating  is  proof  of  the  pudding,''  and  so  I  say  the 
rodding  is  proof^of  the  subway. 

RENTALS. 

Owing  to  the  incompleteness  of  our  figures  and  to  the  fact  that 
no  report  upon  the  matter  has  yet  been  made,  I  cannot  treat  the 
subject  of  rentals  as  I  would  like  to.  According  to  our  charter  the 
sum  to  be  charged  for  the  rentals  of  the  conduits  must  be  deter- 
mined upon  the  following  basis,  viz.:  A  reasonable  iutei^est  u^wn 
the  cost  of  construction,  and  the  creation  and  maintenance  of  a 
sinking  fund  for  the  repair,  maintenance  and  cost  of  condoits. 
manholes,  etc.  Suppose  that  one  system  completed  (not  including 
laterals),  cost  for  construction,  engineering  and  superintendence, 
a  certain  sum  which  we  will  call  **y.''  The  sinking  fund  for  re- 
pairs, maintenance  and  cost  of  conduits,  etc.  (this  fund,  of  coilrse, 
includes  subway  commissioner's  salaries,)  estimates  at  a  sum  we 
will  call  '*x."  The  interest  on  our  bonds  (which  are  twenty  year 
bonds),  amounts  to  a  sum  we  will  call  **z."  For  a  twenty  year 
basis,  this  would  make  our  cost  of  subway  ^"^^  '.  Now  if  the 
number  of  duct  feet  laid  was  represented  by  '*a,"  our  rental  would 
be  ^^~  per  duct  foot.  Baltimore  has  a  system  very  much  like 
ours,  and  this  rental  figures  7\  cents  per  duct  foot.  In  the  same 
way,  we  figure  the  cost  of  laying  and  maintenance  of  our  system  of 
laterals,  and  by  dividing  by  the  number  of  feet  of  laterals  laid,  esti- 
mate our  rental  for  laterals  used.  Thus  having  the  measurement 
of  all  trunk  duct  and  distributors  between  manholes  and  service 
boxes,  as  shown  on  the  map,  and  all  laterals,  when  a  company  goes: 
into  our  subway,  we  figure  the  number  of  feet  conduit,  and  number 
of  feet  laterals  used,  and  charge  them  so  much  per  foot  conduit, 
and  so  much  per  foot  laterals  used. 

A  main  feature  of  our  subway  is  the  fact  that  the  electric  li^ht 
conduits  and  telej)lione  conduits  are  side  by  side  in  the  same  trench, 
being  separated   by  only  six   inches  of  concrete.     The  telephone 
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company  make  strenuous  objection  to  this  on  the  ground  that  their 
lervice  would  be  interfered  with  by  being  in  the  same  trench  with 
be  electric  light  wires,  but  according  to  electrical  experts,  this  is 
lot  so.  Mr.  Walter  C.  Allen,  electrical  engineer  of  the  District  of 
Columbia,  when  written  to  requesting  information  as  to  the  joint 
K;cupation  by  electric  light  and  telephone  companies  of  conduits, 
'eplies  as  follows  :  **I  beg  to  state  that  each  corporation  operating 
n  the  district  (with  one  exception),  has  its  own  system  of  under- 
ground conduits.  The  one  exception  is  in  the  case  of  the  Postal 
Telegraph  Cable  Company,  a  portion  of  whose  cables  are  in  the 
lucts  of  the  Potomac  Electric  Power  Company.  These  ducts  also 
sontain  cables  belonging  to  the  latter  company,  and  carrying  volt- 
iges  from  125  to  6,000.  This  department  has  also  a  few  short 
engths  of  cables  used  for  telephone  and  fire-alarm  signal  purposes 
n  ducts  of  one  of  the  electric  lighting  companies,  in  which  there 
ire  also  three  wire  fklison  mains  and  cables  for  the  series  of  arc 
ighting  system.  No  attempt  has  been  made  to  keep  the  different 
lystems  of  conduits  on  opposite  sides  of  the  street.  They  do  not, 
lowever,  occupy  the  same  trench,  as  they  were  built  at  different 
imes,  but  in  certain  sections  they  are  as  close  together  as  it  is  pos* 
iible  to  build  them  without  one  interfering  with  the  other.''  From 
mother  inquiry  we  learn  that  in  other  places,  the  telephone  and 
ilectric  light  companies  use  the  same  manholes,  no  interference 
vith  the  telephone  company's  service  being  experienced.  There- 
ore,  we  are  sure  there  will  be  no  trouble  of  this  kind  in  our  sub- 
way, for  both  companies  are  separated,  having  as  I  have  before 
tated,  their  own  conduit,  manholes,  junction  boxes  and  laterals. 

In  conclusion,  I  think  it  may  be  said  that  the  experience  derived 
o  far  from  the  practical  operation  of  electrical  subways  has  con- 
irmed  that  it  is  possible  to  successfully  operate  all  cla.sses  of  elec- 
ric  conductors  underground  in  cities.  Mr.  David  R.  Walker,  chief 
►f  the  Electrical  Bureau  of  Philadelphia,  says  that  after  testing  and 
laying  in  operation  an  underground  system  for  the  arc  light  w.ires, 
md  for  telegraph  and  telephone  service,  his  experience  is  that  it 
lan  be  made  to  work  in  a  manner  that  will  greatly  improve  the  ser- 
vice. There  is  no  doubt  that  the  underground  system  is  a  great 
.aving  to  telephone  and  electric  companies  in  cost  of  maintenance 
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and  absence  of  interruption  to  service.     All  the  telephone  ti 
graph  companies  in  the  larger  cities,  keeping  up  with  the 
of  the  times,  are  putting  their  wires  underground  as  fast  at^ 
ble  and  the  cry  seems  to  be  at  present,  **  The  overhead  wii 
go  underground. '' 

Now  comes  the  question,  who  shall  own  the  underground! 
in  our  city  streets  f     We  own  our  own  water  system 
system,  and  I  firmly  believe  we  should  own  our  own  und< 
system  for  electric  wires.     The  city  streets  are  under  mi 
ownership,  and  I  believe  everything  put  under  our  streel 
be  under  their  protection  also,  for  under  municipal  directi( 
tem  can  be  built  that  will  accommodate  all  companies,  and 
the  tearing  up  of  our  streets  by  every  company  that  has 
wires  in  our  cities.     There  can  be  no  loss  to  the  city  in  a 
way,  for  they  can  charge  rental  sufficient  to  meet  every  exj 
curred.     The  cry  at  present  seems  to  be  municipal  ownei 
of  our  lighting  systems,  and  if  this  comes  to  pass,  we  want 
ways  to  put  the  wires  into,  so  I  am  firmly  convinced  that  the: 
ground  system  should  be  under  our  municipal  government. 


•^ 


134  THE  STORM  WATER  PROBLEM  OP  HARTFORD. 

if  the  drainage  channels  designed  for  the  removal  of  storm  water 
are  inadequate  for  its  removal  under  such  unusual  conditions.  The 
destruction  to  streets  by  the  water  with  high  velocity,  which  must 
flow  off  on  their  surfaces,  if  no  room  is  available  in  the  under- 
ground conduits,  added  to  the  destruction  produced  in  flooded  cel- 
lars and  basements  of  commercial  houses,  where  valuable  stock  is 
carried,  is  often  underestimated. 

The  money  used  in  repairing  these  streets  and  removing  the  stony 
material  washed  into  catch-basins  and  sewers  from  their  surfaces 
during  the  storms,  thus  helping  to  reduce  what  capacity  the  sewers 
were  designed  for,  and  in  settling  claims  of  aggrieved  property 
owners  for  even  one  great  storm,  would  go  far  toward  providing 
additional  capacity  for  our  storm  water  sewers. 

The  inconvenience  created  by  the  flooding  of  cellars,  and  the 
sickness  which  may  be  directly  or  indirectly  traceable  to  this  cause, 
is  hard  to  appreciate  by  those  unaccustomed  to  such  nuisances. 

It  is  hard  to  realize ,  in  a  progressive  age  like  this,  how  little  has 
actually  been  done  toward  investigating  a  subject  as  important  as 
this.  One  which  may  mean  to  cities  an  unwise  expenditure  for 
unnecessarily  large  sewers,  if  they  are  designed  too  large,  or  the 
unfortunate  condition  created  by  sewers  which  are  too  small.  We 
are  often  influenced,  if  not  controlled,  by  the  facts  that  because  a 
sewer  of  a  certain  size  is  large  enough  for  a  certain  street,  one  of 
the  same  capacity  is  sufficient  for  a  similar  street,  without  thoroughly 
investigating  exactly  how  much  territory  each  is  to  drain,  and  find 
out  too  late,  perhaps,  that  a  blunder  has  been  made. 

The  engineer,  in  designing  a  sewer  system,  usually  knows  the 
area  to  be  provided  for,  the  grades  of  the  sewers  to  be  built,  and 
perhaps  the  intensities  and  duration  of  the  severe  storms  in  his 
vicinity.  He  should  also  be  familiar  with  the  general  slopes  of  the 
districts,  and  know  to  a  certain  extent  the  permeability  of  the  sur- 
faces. But  to  know  just  what  proportion  of  the  storms  should  be 
carried  off  by  the  sewers  in  a  given  period,  in  order  that  the  por- 
tion which  is  not  removed  shall  do  no  damage,  is  a  problem  over 
the  solution  of  which  there  is  a  great  diversity  of  opinion  and  practice 
among  engineers. 

Mr.    Howard  A.   Carson,   a  distinguished  engineer   of   Boston, 
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,^,^_nwn  cellar  flooding.     This  work  has  been  starteo  w 
Viii|i6ulation  that   we  shall  not  only  locate  the  extent  of  this 
but  secure  data  which  will  materially  assist  us  in  design - 
i  %  I  scheme  for  permanent  relief  from  this  trouble. 

Before  starting  the  experiments  I 'am  about  to  describe,  I  was 
ftQxioQs  to  determine  just  how  our  storms  appear,  and  whether  it 
wag  necessary  to  follow  our  work  with  the  same  degree  of  diligence 
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throug^h  the  whole  of  each  year  until  we  receive  the  desired  data. 
To  decide  this  question  I  have  carefully  examined  and  tabulated 
the  records  of  2,393  storms  as  recorded  by  Trinity  College  since 
1872.  While  these  storms  were  not  measured  by  the  modern 
automatic  rain  gaufi^es,  they  furnish  reliable  data  of  the  total  amonnt 
of  each  storm,  and  give  interesting  information  in  the  remark 
column. 

From  these  records  I  find  that  we  receive  on  the  average  85.4 
storms  each  year,  which  precipitate  46.46  inches.  This  comes 
closer  to  the  state  average  of  46.03  inches  than  any  other  weather 
station  in  our  state,  reporting  to  the  United  States  Government. 

Seventy  of  our  storms  each  year  represent  45.4  per  cent,  of  the 
total  rainfall,  and  come  in  storms  amounting  to  from  j^  of  an 
inch  to  1  inch;  11.6  storms,  or  32.2  per  cent,  fall  between ihel 
and  2  inch  limits ;  2.7  storms  representing  13.3  per  cent,  come  be- 
tween the  2  and  3  inch  limits ;  .8  storms,  equivalent  to  .06  percent., 
precipitate  from  3  to  4  inches  each  storm,  and  0.3  of  a  storm, 
amounting  to  from  4  to  9  inches,  equal  to  .03  per  cent,  of  the 
yearly  average. 

From  this  deduction  we  may  expect  once  in  three  years  to  re- 
ceive a  storm  which  will  leave  from  4  to  6  inches  of  water ;  about 
once  a  year  one  amounting  to  from  3  to  4  inches;  2.7  giving  fro^ 
2  to  3  inches  ;   12  from  1  to  2  inches  ;  and  70  below  1  inch. 

Since  1872  we  have  had  one  storm,  that  of  July  12-14,  189/, 
which  precipitated  9.17  inches  in  about  35  hours. 

Prom  this  list  of  storms  I  have  selected  most  of  those  amounting 
to  more  than  three  inches,  and  examined  them  to  find  at  what  month 
of  the  year  they  fell,  and  have  prepared  a  table  showing  the  results- 
From  the  26  storms  tabulated  I  find  only  5,  or  about  20  per  cent., 
fell  in  the  months  of  December,  January  or  February,  and  one  of 
these  is  recorded  as  rain  and  syiow.  This  shows  that  the  majority  w 
our  large  storms  do  not  fall  during  the  season  of  freezing  weather- 

I  have  also  separated  the  storms  for  Hartford  into  classes,  rep- 
resenting thunder  storms,  snow  storms,  and  others,  and  calculated 
the  percentage  of  each  for  each  month  and  year  for  the  past  2o 
years.  The  yearly  summary  shows  15.5  per  cent,  to  fall  in  thundet 
storms  between  March  and  December  ;  12.7  per  cent,  as  snow,  after 
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15  houses  in  1896.     Tcx^ay  there  are  60  on  the  same  area,  show 
a  growth  of  75  per  cent,  a  year  for  the  past  four  years,  which 
phenomenal  record  for  any  part  of  Hartford. 

The  gradual  change  in  the  character  of  the  district  above  B= 
street,  from  a  sparsely  or  rural  to  a  well  built  up  residential  ■ 
tion,  has  brought  with  it  difficulties  which  were  not  dreamed  oC 
1872.  The  surface  water  which  the  Franklin  avenue  sewer* 
supposed  to  provide  for  at  all  times,  now  reaches  the  sewer  in  a 
voluminous  quantities  during  severe  storms  that  the  sewer  is 
large  enough  to  carry  it,  and  for  a  short  period  it  is  either  ol^ 
to  remain  on  the  street  surface  or  is  forced  back  into  the  oellas 
buildings  adjacent,  doing  considerable  damage  and  great  inoCA 
nience  to  the  afflicted  properties. 

Today  there  are  5  miles  of  brick  sewers ;  5.3  miles  of  tileseirt 
and  4.7  miles  of  tile  house  connections,  making  a  total  of  15  m 
of  main  and  lateral  sewers,  contributing  to  the  trunk  sewer  ah 
South  street. 

There  are  773  houses  on  the  area,  544  above  and  229  below  Be 
street,  and  about  5,720  people  in  the  entire  district. 

In  collecting  the  rainfall  data  for  our  use,  three  automatic  n 
gauges  made  by  8.  P.  Ferguson,  of  the  Blue  Hill  Observatoij 
Hyde  Park,  Mass.,  are  used,  and  three  standard  gauges  to cIm 
the  automatic  gauges  or  measure  the  total  precipitation,  if  fori 
reason  the  self-recording  machines  fail  to  operate.  These  gaai 
are  located  triangularly  around  the  basin,  and  in  such  a  maJU 
that  whatever  direction  a  storm  approaches  from,  or  how  wide' 
storm  area,  one  or  more  of  the  three  gauges  will  not  fail  to  reo 
its  intensity,  duration  and  amount. 

One  pair  of  these  gauges  is  placed  on  top  of  City  Hall,  KOfi^ 
on  New  Britain  avenue  near  Fairfield  avenue,  and  the  third 
Wethersfield  avenue  at  the  corner  of  Jordan  lane.  Their  potfJ 
and  relation  to  the  experimental  district  is  shown  on  Figure  1. 

We  assumed  in  starting  this  work,  that  as  the  storms  whiCJ 
the  greatest  damage  are  very  infrequent,  and  thunder  showel 
decidedly  local  in  their  nature,  it  was  very  essential  that  w€ 
three  pair  of  rain  gauges,  located  around  the  district,  rather 
trusting  to  one  pair.     The  wisdoni  of  this  decision  has  been  i 
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verified  in  several  cases.  Already  we  have  had  differences  of  25 
per  cent,  in  the  amount  measured  by  the  City  Hall  gauges  and  those 
located  on  Jordan  lane,  and  we  fully  expect  in  the  thunder  shower 
season  to  obtain  differences  of  100  per  cent,  in  the  three  sets  of 
gauges. 

The  two  automatic  sewer  gauges  used  to  record  the  depth  of 
wat/Or  in  the  Franklin  avenue  sewer  during  storms  are  located  as 
shown  on  Figure  1,  one  at  the  corner  of  Bond  street  and  the  other 
at  the  corner  of  South  street  and  Franklin  avenue. 

Bond  street  divides  the  district  nearly  in  the  center,  there  being 
263.5  acres  above  and  213.5  acres  below  it,  and  is  the  southern 
boundary  of  what  may  be  called  a  well  built  up  residence  section. 
Below  Bond  street  the  houses  are  sparsely  located  on  most  of  the 
area,  so  that  there  is  a  decided  difference  in  the  character  of  the 
areas  on  either  side  of  Bond  street.  For  this  reason  we  believe  the 
two  sewer  gauges  are  wisely  located,  the  one  at  Bond  street  giving 
us  the  amount  of  water  running  off  from  a  well  built  up  residential 
section  with  a  large  percentage  of  impervious  surface,  and  the  dif- 
ference in  the  readings  of  the  two  gauges  giving  us  the  water  from 
the  area  below  Bond  street,  which  is  sparsely  built  up,  and  has  a 
very  small  percentage  of  impervious  area. 

These  sewer  gauges  are  operated  in  special  manholes  built  for  the 
purpose,  as  shown  in  Figure  2,  and  cost  about  $75  each.  The  cyl- 
inders which  carry  the  record  sheets  are  run  by  an  eight-day  clock, 
and  revolve  once  in  24  hours.  Blank  sheets  of  paper  are  used  and 
the  time  and  depth  of  flow  when  the  machine  is  started  are  noted^ 
on  the  paper.  After  every  hard  storm  the  records  are  transf erred j 
to  nigrosine  prints  made  from  a  tracing,  having  the  time  of  thaj 
clock  and  vertical  travel  of  the  float  marked  on  it. 

The  records  of  one  or  two  storms  taken  from  both  rain  and  sew( 
gauges,  as  shown  in  Figure   3,  illustrate   what  sensitive   indi< 
the  sewer  gauges  are,  and  how  quickly  slight  fluctuations  in  tl 
depth  of  flow,  caused  by  changes  in  the  intensity  of  the  storms, 
recorded  by  the  sewer  gauges. 

Flood  boards  are  used  in  the  manholes  above  South  street  a1 
every  300  feet  to  record  the  highest  points  reached  by  the  water 
the  sewer  at  these  points  during  the  storms.     These  marks  famii|  ;\u 
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TiBiiB  No.  4. 

Snow  Table,  Measured  as  it  Fell  on  the  Ground 

(Not  Melted). 


] 

DECEMBER. 

JANUARY. 

FEBRUARY. 

Year. 

Inches. 

Year. 

Inches. 

Year. 

Inches. 

Year. 
1888 

Inchea. 

Year. 
1788 

Inches. 

Year. 
1888 

Inches. 

1788 

13.5 

1888 

1.1 

1788 

14.0 

17.2 

9.0 

56.5 

1789 

11.0 

1889 

5.7 

1789 

28.0 

1889 

4.5 

1789 

10.0 

1889 

3.7 

1790 

9.5 

1890 

7.9 

1790 

12.0 

1890 

2.8 

1790 

11.6 

1890 

2.5 

1791 

18.0 

1891 

0.0 

1791 

20.0 

1891 

13.2 

1791 

17.0 

1891 

11.0 

1792 

6.5 

1892 

1.1 

1792 

20.0 

1892 

15.1 

1792 

12.0 

1892 

7.5 

1793 

7.0 

1«93 

16.8 

1793 

80 

1893 

12.0 

1793 

18.0 

1893 

3L1 

1794 

22.0 

1894 

11.5 

1794 

15.0 

1894 

110 

1794 

14.5 

1894 

26.0 

1795 

1.0 

1895 

2.0 

1795 

10.0 

1895 

17.0 

1795 

17.0 

1895 

13.0 

1796 

8.0 

1896 

11.0 

1796 

26.5 

1896 

9.0 

1796 

17.0 

1896 

11.0 

1797 

8.5 

1897 

9.5 

1797 

5.5 

1897 

27.0 

1797 

3.5 

1897 

10.5 

1798 

0.5 

1898 

7.0 

1798 

14.0 

1898 

17.0 

1798 

8.0 

1898 

7.0 

1799 

16.0 

1899 

1.0 

1799 

13.0 

1899 

7.0 

1799 

24.0 

1899 

32.0 

1800 

6  0 

1900 

1.5 

1800 

1.0 

1900 

6.5 

1800 

13.5 

1000 

14.5 

Totals 
Average 


127.5 
9.31 


76.1 
5.86 


187.0 
14.38 


159.3 
12.25 


175.0 
13.46 


226.3 
17.41 


Total  for  December,  January  and  February,  1788  to  1800  inclasive,  37.65 
inches. 

Total  for  December,  January  and  Febrnary,  1888  to  1900  inolusiye,  35.61 
inches. 
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TIME  ELEMENT  IN  LABORERS'  WORK. 

BY  G.  A.  PARKER,  SUPT.  KENEY  PARK,  HARTFORD,  CONN. 


In  most  construction  work  the  cost  of  common  labor  is  one  of 
considerable  proportions.  At  this  time  I  shall  consider  only  so 
much  of  that  labor  as  relates  to  loading  and  unloading  carts  and 
carting. 

A  not  unusual  method  is  to  put  to  work  such  men  as  seem  willing 
and  able.  To  place  over  them  a  boss  whose  duty  is  to  keep  the  men 
continually  at  it.  Under  this  method  it  has  been  found  that  eigbt, 
ten  or  twelve  yards  per  day  is  all  that  can  be  counted  on,  and  I 
doubt  if  any  contractor  would  dare  estimate  as  high  as  fifteen 
yards  a  day  per  man.  So  when  I  make  the  statement  that 
the  men  at  Keney  Park  load  twenty  or  more  yards  per  day,  an  ex- 
pression comes  into  the  listener's  face  as  if  he  thought  I  might  want 
to  tell  the  truth,  but  1  certainly  must  be  mistaken,  and  when  I  add 
that  they  are  not  as  tired  loading  the  twenty  yards  as  they  are  in 
loading  the  twelve  by  the  old  method,  they  are  apt  to  look  towards 
the  south,  as  if  they  expected  to  appear  a  keeper  from  Middletown 
to  capture  an  escaped  inmate. 

I  come  before  you  today  to  make  such  statements  and  explanations 
of  this  work  as  I  believe  to  be  true,  appealing  to  you  as  men  of 
greater  ktiovv ledge  than  1  possess  in  such  matteife,  and  hoping  you 
will  find  the  method  reasonable,  and  feeling  sure  that  you  will  not 
credit  me  with  trying  to  make  startling  statements. 

Three  years  ago,  during  a  sleepless  night,  the  thought  of  how 
the  Time  Klement  in  loading  carts  could  be  used  to  the  advantage 
of  both  the  workmen  and  the  park  came  to  me  in  a  very  crude 
way.  The  next  morning,  with  a  shovel  and  a  half  bushel  measure, 
1  experimented  a  little  by  myself,  arriving  at  certain  conclusions, 
which  I  put  to  a  test  in  loading  teams.  I  will  not  tire  you  with  the 
incidents  and  th(5  mistakes  of  the  experimental  stages,  but  will  stat« 
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a  day  of  rest,  then  Monday  is  his  best  day  and  Saturday  his  poo^ 
est,  with  weather  conditions  modifying  them  all. 

No  man  should  work  so  hard  one  day  as  not  to  feel  rested  the 
next  morning,  and  no  week's  work  should  be  so  laborious  but  what 
Monday  morning  finds  him  fresh  and  eager  for  his  work. 

Five  shovelfuls  in  50  seconds,  after  deducting  5  per  cent,  allowed 
for  waste  time,  means  22  4-5  yards  for  10  hours'  work,  and  this  is 
our  record  day  after  day  for  sand  shoveling,  and  no  laborer  stays 
with  us  who  does  not  readily  accomplish  this  for  a  day's  work. 
During  the  experimental  stage  of  this  method  the  men  frequently 
shoveled  30  yard.*?  per  day,  or  5  shovelfuls  in  40  seconds,  while  this 
is  not  difificult  for  one  day,  it  was  found  they  could  not  do  it  day 
after  day,  and  I  think  the  lesser  number  is  the  limit  for  continuous 
work. 

1  have  said  the  men  were  not  more  exhausted  in  loading  the  -2 
yards  than  they  were  in  the  12  yards  by  the  old  method,  but  this 
fact  is  not  due  entirely  to  the  alternating  of  work  and  rest.  I  ana 
not  sure  as  this  has  much  to  do  with  it,  except  indirectly. 

My  observation   has  led  me  to  think  that  the  man  who  loads  10 
yards  alone,  or  is  one  of  5  loading  12  yards  apiece,  or  is  one  of  10 
loading    IT)  yards  each,  or  is  one  of  30  loading  22  yards  for  h»s 
days'  work,  has  about  the  same  degree  of  tiredness  at  night.    " 
muscle  was  the  only  element  which  enters   into  the  loading  then 
this  would  be  impossible,  while  without  physical  strength  shoveling 
cannot  take  place,  yet  given  that  strength  then  the  spirit  of  the 
work  has  as  much  to  do  with  getting  tired  as  the  muscle.    When 
he  is  alone  he  has  only  his  own  spirit,   but  as  one  of  five  or  ten  he 
not  only  has  his  own  spirit,  but  that  compositive  spirit  which  comes 
when  many  are  united  for  a  common  purpose,  be  that  purpose  the 
loading  of  a  cart  or  the  conducting  of  a  prayer  meeting. 

Five  men  will  fill  five  carts  much  quicker  if  they  all  load  into  one 
cart  and  till  them  in  succession  than  if  they  each  loaded  a  cart  alone 
by  himself.  This  is  a  psychological  fact  that  deserves  much  consid- 
eration in  carrying  out  large  contracts. 

Then  again,  by  the  Kenoy  Park  Method,  if  I  may  call  it  such,  in 
addition  to  his  muscular  strength  and  composite  spirit  of  num- 
bers, he  has  another  element  which  lessens  the  exhaustion  of  his 
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feet  and  the  loading  time  50  seconds.  Thus :  1,320  divided  bj 
equals  440,  the  number  of  seconds  of  the  round  trip,  which  divide 
by  the  loading  time,  50  seconds,  gives  8.8  or  9  teams  needed  fo 
such  a  route.  In  practice  it  is  not  necessary  to  go  through  thi 
process  for  knowing  the  circumference  of  the  wheel;  a  certaii 
number  of  revolutions  means  a  team. 

In  the  following  table  I  will  illustrate  further  how  it  works  : 
40  seconds  loading  teams,    180  feet  apart.  44  teams  per  mile. 
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The  following  table  shows  the  number  of  seconds  loading  time, 
the  number  of  loads  carted  per  day,  number  of  loaders  needed,  an<i 
the  number  of  cubic  yards  loaded  by  each  loader : 

40  seconds  loading  900  yards,  40  loaders,  221^  yards  each. 
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enters  the  pit  for  its  load,  there  is  practically  no  stopping  until  it 
reaches  the  pit  a^i^in.  At  the  damp  there  are  four  men.  one  at 
each  comer  of  the  cart,  to  pall  the  tail-board,  to  anhook  and  dump 
the  cart  and  hook  it  a^in,  and  more  carts  go  throogh  the  pit  vith- 
oat  stopping  than  stop. 

To  befi^n  with  I  was  donbtfal  if  the  men  oonld  endnre  tht$  in- 
creased work,  bat  never  gave  a  thought  bat  that  the  teams  lod 
drivers  could.  It  is  the  nnexpected  t£at  happens.  The  men  stood 
it  easily,  bat  the  teams  played  oat  until  they  were  allowed  to  rest 
just  before  entering  the  pit«  and  the  driver,  who  bad  no  opportunity 
to  leave  his  seat,  had  the  hardest  time  of  all. 

The  cost  of  teams  standing  in  the  pit  by  the  old  method  is  a 
large  item  in  the  e:xpen5e$.     Supposing  the  haul  is  a  thousand  feet 
and  5  minutes  in  loaAiing.  then  the  cost  of  the  teams  standini;  iotbe 
pit«  of  no  Qse  as  far  as  the  work  is  concerned,  is  as  great  as  tb« 
cd^  of  cartage. 

Again,  suppose  thiit  the  driver  Io*is  his  own  learn.  Few  driter^ 
will  load  15  yards  per  «iay.  but  allowing  they  do  this,  then  it  tji^* 
40  minutes  to  load  up.  wbi«:b  as  $4.5<)  per  day  for  team,  costs  -'^ 
cents,  of  whi«:Q  x'X»u*:  10  •:«?ncs  :s  tor  the  man's  work  and  20  cen'tJ? 
IS  tor  tht?  horses  staaiiin:^  scili  'ioing  nothing. 

Aicaiu  "iupfxwe  rberv  arv  3  men  .omiinij.  a  common  number,  vrtu*^*^ 
nevertheless,  takes  10  aiirjires  "hen  it  costs  12^  cents  for  the  meO  * 
loading  and  -3  <:eiic»  t«,»r  rue  iiorses  >taniiing  sdil,  17J  cents  in  ^*** 
'Ac;  cv*/  y/  ^/it  /ic/rsf*  itumkifi  n  'ht  mt  ihutdil  ^Hf  'jddtfi  to  the  lo€kim^  tf^^ 
not  ^tj  '/if  :'irhnif. 

With  -3  men  .oaJiii^  aiui  I' Mil)  feet  liaal  the  team  works  just  (*t%^' 
halt'  the  time.  If  :he  iiaui  is  !ess  tiiaii  l«X)0  t'eet  the  team  wort- 
^ess  than  hiilt"  the  time. 

SupposiiJi^  10  teauj5>  :ire  at    .vork  iit  a  cost  ot**  ."Mo.OO  per  day  mS^^ 
*he  haiii    >  lOUVJ  feec   v^th  ivernen    oaaiiig.  then  by  the  KeneyP*^ 
Meiiiv>u  *:nu  ^wue  aiiiounr  -jc  "arntii^  cooid  be  done  with  half  tn<? 
"eaiiis   'i*  t'.vhe  *!ie  LiiUMUiir  ^t  .'urtiiii^  with  the  same  teams  and  n*^ 
)v».*rxv.K*v  'iw  :ior'M.?>.       1:1  "hat    tern  aioiie  there  would  be  a  savxB? 
.►;  >;J*J.  »U     loi-  'iav.    :iut  .1    'it.*t  i^airi,    :io\vev»^p.   for  other  expens^i^ 
couic    u,  bill  oasilv  ;i  not  ^aiii  •>(  ^1.3.00  a  total  saving  not  to  be 
siJooiicU  at  ou  a  job  oc  *har  >ize.       By  "he  Keuey  Park  Method  the 
oo«it  o£  carting  is  reJu\.eu    o  its  lowest  time  element. 
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foreman  and  the  man  behind  the  shovel.  Neither  is  this  easr  to 
apply  at  first,  although  it  is  simple  to  carry  out  after  once  estab- 
lished. It  takes  courage  at  7  o'clock  in  the  morning  to  see  30 
teams  standing  in  a  row  like  a  funeral  procession,  and  20  odd  men 
standing  leaning  on  their  shovels  waiting  for  time.  The  25  seconds 
which  the  men  wait  then  seems  25  minutes,  and  the  desire  is  to 
send  the  teams  in  as  fast  as  possible  till  the  thing  is  started,  and 
then  adjust  the  time.  But  that  woold  be  fatal  to  the  purpose,  for 
if  the  men  are  crowded  the  first  half  hour  they  will  not  reeoTer 
from  it  all  day.  It  would  pay  better  to  increase  the  time  it  the 
very  beginning. 

I  would  not  blame  \ou  if  you  thought  aU  this  in  the  air,8oIwiD 
tell  of  its  application  outside  of  the  park*  in  which  I  had  no  part. 

The  fir^t  of  last  month  when  the  park  was  stopping  work  and 
laying  off  men,  two  of  the  park  employees,  who  were  familiar  with 
this  method  of   work,    took  a  grading  contract  of  $25  less  than 
the  next  lowest  bidder.     It  consisted  of  moving  1,100  yards  of  m*' 
terlal.  cutting  two  good  sized   trees,  digging  several  stumps,  aB» 
smoothing  the  whole  when  eompleteii.     Their  bid  was  $225,  prac* 
tically  20  cents  t.H?r  yard.     Paxt  ot*  it  eoiild  be  moved  with  scrapers* 
about  one- third,  arid  halt'  the    remaiDder  at  an  average  cartage* 
usuallv  of  600  t*eet.     Three- to  art  he-  of  the  fill  was  in  a  muck  bole- 
During  the  time  then?  wai>  a  »iay*s  rain,  and  much  of  the  remaiiwft^ 
the  weather  was  de\.*idedly  uu pleasant,  a  drizzly  rain. 

They  couipieted  the  work  in  2.t  'lays  at  a  cost,  including  ererr^ 
thiuti:  paid  out  tor  the  work,  of  #122.  leaving  $123  for  their  owO- 
time  ot  2.i  •iay:>.  Tlie  smouthiug  i.>c  the  ground  coet  $11.  IdoD<^^ 
know  what  th^e  '.'ost  war^  Zvr  the  trees  and  stumps  and  incidenta-*- 
work,  bat  ooatitiug  that  iu  with  the  moving  of  the  earth,  it  make^ 
it  pay  a  fraction  of  a  mill  jv^r  10  oeats  per  yard.  The  actual  cos^ 
of  the  w«jrk  wiis  [•n.»babiy  a  .ittie  over  9  oents  per  eabic  yardmeaS'' 
ured  in  ttio  cat.  LWs  auy  one  here  suppose  it  could  havebeei* 
done  b\  the  old  method  at  any  saeh  price  ? 

Lu  conclusion,  allow  me  to  >ay  L  bad  no  desire  to  iniHct  uponj^J*^ 
ihe  reading  oi  this  paper,  but  a  year  ago  I  was  asked  to  make  * 
statement  ot  this  work,  and  declined.  This  year  I  was  again  asked 
by  several  of  your  members  to  do  so.  and  accepted,  my  oiriy  excitf* 
for  doing  so  today. 
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ilirou^^liout  it8  lentil,  and  have  an  internal  diameter  of  24  inches. 

At  \oiisi  50  per  cent,  of  all  pipe  in  each  shipment  shall  l)e  truly 
rirnihir  in  oros.s  section ;  of  the  remainder,  which  are  elliptical  or 
oval,  tlio  difforenco  between  the  length  of  the  major  and  minor  axis 
sliall  not  exceed  j}  inch.  Pipe  having  cross  sections,  which  exhibit 
angles,  sharp  curves  or  flat  places,  will  be  rejected.  The  pipe  shall 
be  nmile  in  lengths  of  2,  2 A  or  3  feet,  as  may  be  directed  by  the 
engineer,  measuring  fn^m  the  Iwttom  of  the  socket  or  hub  to  the 
spigot  end :  any  material  deficiency  in  said  length  shall  cause  the 
pipe  to  Ih*  rejected. 

The  thickness  of  each  pi]M>  s^hall  l>e  not  less  than  2  inches  at  any 
point,  and  the  shell  shall  Ih^  of  uniform  thickness  throughoot,  the 
outer  and  inner  eirinimferiMU-t^  to  l^  concentric.  The  hub  or  socket 
shall  r.ot  Iv  less  than  4  iriohe>  in  depth,  and  it  shall  not  be  less  than 
1^*  uitht^s  in  thicki-sess.  The  hi:b  shall  be  slightly  converging  to- 
\\av«^N  its  i:^ner  rnd  or  bonom. 

A'.-  l.r.S>  oi  Mvkel*  naisT  U*  of  suf^vieat  diameter  to  receive  to 
\ho',v  iviW  d 0 \uh  \ \\ o  >\'\ c^^i  I- :-j *•  •. ■  f  i h e  ne x t  f ol lo wi n g  pipe,  without 
ri.v.  ;•  :-.c  ^^^a:sv'•^*•\^:  i  :  i-.*l,i:.  av.i:  a'>o  lo  leavt*  a  sr»a4.^  of  not  less 
1 ; :,-,'■.  J  . ; . 4  :■■  . ■  '>..',:;.  .-1 .  :; r^ .-.; v. •:.  i ■:■:  t :. •. -  ■. -e mem  mortar  jt»i iit :  ] •'!* 
;;.?ii  x-riv.  .v,  ;»«  i:.  .;>  i:\'(:\  r.::*-.\  :(^^Mrz  sha'/.  li^f  rrjeci^ni.  Pil* 
s : : . M^  •  -4;^  •.:,'.■..:,•'.■■=>::.;.:;■.".:>:.:.'.■.::  ■. ■ :  : p.;'. 'TC\ -t-r  n: a! f rial  ha>  been 
.1 V , ., .  ; V   :.  :,     .:.',.•..:•:    >. ' . ;. .     . .-.    :*t  i- v  : r -.".       Pi r^r  sD o w : Ti i:  in-iios- 

:-.•■.>  :''M  .  '.•>.>  ■•".  .•:•:.  : ;  -r.'..;:-.  »  ;:::L  vr-:«:»er]T  v::rine«.i  erfus^d 
vi'.  .'.  -.  '.•.:,'.  .\  ■•■..k:  :  ■. .  .1!  r-  w.ir.  :-:r-:-r>  lo:«kt"Ti  out  ot 
:.',  v.».  K,-:  ,.:  V..--..:  ;  ..-.^  .  ■'  , .  .;  Ti.j.T  >  .-riokT-i  tiV'iQ  .^'jy  oau?* 
.  v.*.  ..         ■:■,    ..-M.':sv  ..:  ;•..••!    :.^     r  :•:   ;  rt'.k^   si-iL"/.  Irr  rveL^tr*.!-    ^ 

.■     s       '  .».      •'.    '■•■     ,'  :     ••    >     .C     ''■:•■    V,*!  -K    ;>  rJJ'TV    "liiH    .2   lT»Cti  ID 

V  .  1.    'V     ';■  V   -   ■••    ».:>'.•'>  ,,1    :iif    M,v:  >r:rf-£rf   of  :he  i''I* 

•     ^- '.  '•      -^^  >»i.:.-    i»t   "?«»!   i". in.  ikrct  ":•*.:>: t-r*  \"-r  naK*- 

■■■•-"■•     *'l 

'      '■    .  'I'  •••     h<    .-'ii  ■■•:*■  ■    11.:     h:     f.v  •».!•»"  if»:  s^T.ii...  :"::n.>ij  au 

''•     •-.'"^      •.\,...»-,v:     I'kj.ii,,     II    iii:ttj^<<,}i    ;t\]i,  iiuu:  rr  Ti'   ii>r  sa3ti« 

•  ■ 
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REPORT  OP  COMMITTEE  OX  OPPICE  MANAGEMENT.. 


In  oonnection  with  the  frequent  ^thering  together  of  nameroos 
kindred  enterprises,  and  their  concentration  and  organizatioo  into 
a  great  ••  Combination  "  or  '*  Trust,"  we  are  constantly  reminded 
by  those  actively  engaged  in  promoting  these  aggregations  of  weahh 
and  industrw  that  one  of  the  most  beneficial  resalts,  at  least  to  the 
stockholder*  is  the  reiluction  of  operating  expenses,  due  to  the  een- 
tralisation  of  authority,  and  the  adoption,  throaghoot  the  vanoos 
plants  forming  the  •'  combine.*'  of  approred  methods  of  prodnction 
iu  the  mill,  and  a  uuitorm  system  ot  business  procedure  in  the  office. 
When  we  occasionally  come  iu  touch  with  a  part  only  of  soeh  i 
system.  aiiJ  view  with  impatience  the  apparently  needless  waste  o( 
time  au^l  etierv^  iu  the  careful  recording  of  oar  traBsacti<Mi.  ini 
way  |»eci;-!JLr  to  tli-*  system  ui^.  we  stij^malize  the  whole  thing  » 
••  red  taj.***""  JLud  airv  more  than  tinman  if  we  refrain  from  offerinj: 
uuuwix»;j:*s  vi.»li*jreer  suiC^!^^*'>ti''>  '>^^  ^*-^  the  «>tber  fellow  should  not 
ran  bi's  *?:j:>::ir*ss.  '^'.".-i  ■v:r..*a  we  htiv^e  *?'it  a  b«7win^  acfijuaintance. 

A  aiorv  ri*:\-n*tr*f  i'j«.».v:«e*i;i^.  -yt  tiie  manaarement  of  any  larp? 
''>asi :j«^?>fi.,  rv:jK''-»?>  s.'.  :t;iii?t  .i:>  :••  ":i»e  •^►^••♦^ssity  ot  keeping  by  means 
•>r  a  r»/»;v«^*i:/t^i  x^-^r-?ij.  i  •''.•tjir.'iHtt?  r>?coni  «?f  its  innumerable  <ie- 
::i:"s,  A.-j.i  ~iin'  %•:..>.-,•  '-.■  vs,  Mi.>r  ^aar  a  sv>item  is  necessary,  bat 
::ia:  .ri-^  ^\>ri^iii  a.:  j^  Ir'ty^d  <i)  ■.'«.•  nirnece.  aad  ??*>  elastic,  that  an 
.i«;«;urH:^^  ■:ii».M:tv  >  ■*,>>:  jitr  /ii  :li»'  -Mitiiess  Tiumber  of  transactioc5« 
;»:*g*^  .i:ivi  >itni...    Mujj:in.'ii  '*/   i  ^r«.'»v'ri:^  ')ll^^i^ess. 

r*ir;    miiiii;;  ••  v^f-:  i«.s-   I.     I    i«i/.M.i  .;r  uiur*»  -j-maii  concerns  nuke? 

■  1.-    %.;«•»■:  ,.i,   .^    I    I  i.:mi-.ii  s>^:i.'-n    n.^'suiTitHiy   aecessary.      Without 

i«.    ♦^i^    \"vi"'^    •!•,       '/ 'ij '.  i>:"ii    v'li^H?  '.M»ntouniled. 

'V  1    .    >►:  Us  ►.    ..,.^    u.  ,i;-"atMi  "Li».-   ise  n  a  >p>tem  in  its  relation 

•    t   ^'.  '4»-  .4  •-•;   ii;';i_   ^-'i*.'*!  ■»L-*M".»>iti'»i»,    t  A'as  '.vith  a  view  of  bnn£- 

•.^    ••>  ^.■'  VI. .^^--^     M«.'  ^uv'iii:'^  ••■■•::' lit*  r  .    -'"P.   vvliilelt  isrenoiredin 

i«     iiA  .ii,»  .'..  I,      I     a.''4»-   .ur,Hi'.-r-.    11  *:u?  siiuiil -Jifice  it  isoftenpnt 

''*i.>   uev-»    1*.  'luv   iuiiii:;  'iir    '^v  ii'uit:  "ime  *  Ot  the   yoang  pro- 

t  N.N^i.»u   iuiix,    viuj  vuo»\>,   »\    I'SiiiivC.  •ut-'^xact  location  of  each  ot 

iK'    .i'»\   t.xnumisfiiioa>  ill     jk*    ".iii'Llr   iu«if  r  "he  table.      It  «ioes  not 

^v*i'vo«  iiowever,  when  tiio  .wcuiuuiaciuu  A  \>sars  makes  the  dndiiMC 
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ICroii])  uf  numbers  for  each.  Also  separate  drawers  for  drawings, 
tracinKM,  and  blue  jmnts. 

In  the  following  dejscription,  so  far  ait  possible,  a  drawiiif;  will  be 
followtnl  throuKli  thf  oflfiec  from  its  inception  to  the  final  operalioD 
uf  filint;  it  away  for  reference. 

The  VKriout)  operations  of  recor^ling  and  filin|;  will  be  mentioned 
oonnei'Htively  as  thi\v  natarally  occur  in  the  office  practice.  These 
will  be  easily  underst<.*od  by  referring  to  the  accompanyiDf;  cat*, 
showini;  facsimiles  of  the  record  cards  and  books  nsed. 

Mention  will  alsi'  W  made  of  a  number  of  liltle  "KiiMts" 
whieh  relate  ti>  the  )^'neral  office  work  and  materials,  as  well  is  the 
system  of  reivrdinj;  and  tiling. 

It  m.Hv  be  well  to  describe  drst.  the  deld  note  books,  whieliiie 
uiaile  ti<  <.<nter  and  di^er  slightly  t'rvm  those  osnallr  supplied. 

The  t\v'.>«r;-ii:  L'v.t  si>o«rs  the  ruiiap  of  the  page  and  the  headinfS' 
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filiDfi^  cabinet,  was  too  mnch  like  the  proverbial  ^' needle  inahaj 
stack." 

To  prevent  a  card,  removed  from  the  index,  being  misplaced,  in 
returning  to  the  cabinet,  the  street  and  heading  under  which  it  be- 
longs  should  be  written,  in  ink,  on  the  back  when  the  card  is  first  filed. 

The  drawing  paper  used  in  the  Hartford  o£5ce,  for  all  ordinary 
work,  is  cut  from  the  dealers'  standard  sizes  to  the  following  siie«. 
with  very  little  waste:  11x30,  22x30,  12^x40,  26x40,  l«x53, 
30x35. 

Drawers  in  case  are  arranged  to  hold  25  of  the  largest  sheets  and 
will  hold  a  proportionately  greater  number  as  the  sheets  run  smaller. 
up  to  100  of  the  11x30  size. 

Triangular  pieces  of  metal  across  the  top  of  comers  at  the  back 
of  drawers  prevent  the  drawings  curling  up,  and  swinging  spring- 
clips  answer  the  same  purpose  in  front,  finger  holes,  in  the  bot- 
tom of  the  drawers,  allow  the  drawings  to  be  poshed  up  for  eisf 
removal . 

Drawings  are  tiled  face  down  in  the  drawers.  Where  small  sheets 
are  tile«l  in  larsre  drawers  they  are  placed  at  the  back  of  the  drawers 
tirst,  which  briaj^  the  latest  drawiaijs  near  the  front  of  the  drawers 
for  easv  reference. 

It'  the  ♦irawin2:!>  are  longrer  than  53  inches,  they  are  rolled  and 
died  in  a  lanje  drawer  provided  in  the  ease. 

rjeneral  drawing  are  all  ilrawu  to  a  scale  of  40  feet  to  the  inch- 
Thi.s  is  larice  euouj^h  t'«.»r  iill  ordioary  work  and  is  easily  measnred 
bv  contractors  with  a  2- foot  rule. 

After  tield  uotes  have  been  made,  the  first  step  in  the  office  work 
is  the  selection  of  a  suitable  size  for  the  drawing,  and  a  sheet  of 
paper  i>  selected  acconliuj^rly.  It  is  at  once  marked  on  the  b*ck 
with  a  rubber  stamp,  as  follows  : 


OFFICE  No...      .^.^?'„_      .- 

DRAWER" i?-:S 

SHEET    " .:^ 

BEPORT  Of  COMUITTEE  OH  OPPlCS  lUMAQKlIEin. 


1 
1 

is    i: 


m 


11 
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Drawers  are  six  tubes  in  width  and  hold  ux  long  and  tweln  sbctt. 
profiles.  When  a  profile  is  removed  Erom  a  drawer  the  tobe  r- 
mains  in  its  place. 

Profiles  are  made  on  "Perfect"  cross-section  cloth,  wfiidi  is 
fonnd  to  be  in  every  way  saperior  to  paper. 

The  system  of  card  indexing  is  shown  by  the  accompanyioi;  cuts. 

Isometric  views  indicate  the  guide  cards,  &nd  their  arrangprneiit 
in  the  drawer. 

Id  this  office  colored  cards  are  not  nsed  to  indicate  the  nnwt 
sab-headings.  White  cards  are  provided  for  the  genetal  indBi, 
each  having  a  sub-heading  printed  in  red  under  "Title."  Hk" 
headings  are  "Sewers,"  "Street  and  Building  Lines"  and  "Kit- 
oellaneons."  Guide  cards  in  the  general  index  are  "Plut. 
"Profiles,"  "Prints,"  "Tracings."  In  the  Note  Book  iodei, 
"  Levels,"  "  Lines,"  "  Surveys." 
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dez  is  shown  by  the  illostratioDS,  and  indicate  a  compact  and  leidj 
reference  file,  capable  of  unlimited  application  in  connection  with 
the  business  of  any  engineer's  office. 

The  system  used  here  for  the  proper  indicating  of  street,  build- 
ing and  veranda  lines  suitable  for  easy  reference,  is  both  simple 
and  efficient. 

The  entire  city  is  covered  by  a  set  of  122  sectional  mwpB,  blad^ 
prints  on  cloth,  each  28  in.x38  in.  The  proper  location  of  aD  build- 
ings, street  and  veranda  lines,  and  the  ownership  of  property,  is  in- 
dicated in  each  case.  Changes  in  lines  or  ownership  are  indicated 
as  they  occur,  and  in  this  way  the  maps  are  kept  constantly  op  to 
date.  On  all  lines  are  indicated  the  volume  and  page  of  the  seiap 
book  containing  notice  of  original  layout  as  passed  by  the  Board  of 
Common  Council. 

This  makes  a  convenient  and  easily  handled  record  of  all  prop- 
erty lines,  building  lines,  and  the  ownership  of  all  frontage  as  used 
in  the  various  assessments  of  the  Board  of  Street  Commissioiien. 

A  memorandum  sheet  is  posted  on  the  wall  near  the  map  ease  on 
which  are  indicated  any  changes  pending  in  relation  to  lines.  These 
are  checked  off  when  the  line  is  definitely  established. 

These  maps  are  not  indexed  in  card  system,  but  are  shown  by 
large  scale  map  of  the  city  hanging  near  case  on  which  is  indicated 
by  means  of  various  colors,  the  area  covered  by  each  sectional  map. 

Each  colored  section  has  a  distinguishing  number  which  cor- 
responds to  the  number  of  the  accompanying  map. 

The  much  abused  *•  Scrap  Book^'  fills  an  important  place  in  the 
every  day  work  of  this  office,  and  can  certainly  become  a  most 
useful  record  in  every  office. 

Special  well  bound  books  are  provided,  marked  and  numbered  in 
a  manner  similar  to  the  note  book  previously  mentioned. 

An  alphabetical  index  is  arranged  in  the  front  of  book,  and  all 
clippings  are  carefully  indexed  under  the  various  headings. 

All  notices  published  in  the  daily  papers  relating  to  the  work  of 
the  Board  of  Street  Commissioners  are  placed  in  these  scrap  bookSj 
and  iiulexed  as  mentioned. 

In  relation  to  **  Estimate  of  Amount  Due''  for  work  furnished 
the  Board  of  Street  Commissioners  or  Council,  through  the  City 
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SAMUEL  E.  BARNEY Jan.  9,  1900 

Prof.  Civil  Ensrineering  Sheffield  Scientific  School,  New  Haven,  Conn. 

CHARLES  EDWARD  BEACH Jan.  10,  1893 

Civil  Engineer,  West  Hartford,  Conn. 

EDGAR  T.  BELDE^N Jan.  8,  1901 

66  Maiden  Lane,  New  York  City. 

CLIFFORD  H.  BEHLiDEN March  30,  1900 

Civil  Engineer.  Hartford.  Conn. 

HORACE  E.   BENNETT Jan.  8.   1901 

Water  Dept.,  Hartford,  Conn. 

RAYMOND  F.  BEJNNBTT March  30,  1900 

W.  F.  Bennett  &  Son,  Contractors,  Portland,  Maine. 

RICHARD    M.    BBRRIAN Jan.  9,  1900 

Engineering  Dei>artment.  N.  Y.,  N.   H.  &  H.   R.   R.  Co., 

Bridgeport,  Conn. 

GEORGE  H.  BISHOP Jan.  18,  1886 

Hydraulic  Engineer,   Middletown,   Conn. 

CLARENCE  BLAKESLEE Jan.  9,  1900 

Civil  Engineer  and  Contractor.  New  Haven,  Conn. 

GEORGE  L.  BLAKESLEE Jan.  8,  1901 

Assistant  Engineer,   Wigwam  Reservoir,  Waterbury,  Conn. 

JAMES  P.  BOGART Jan.  9,  1900 

Civil  Engineer,  New  Haven,  Conn. 

DANIEOj  E.  BRADLEY Jan.  9.  1894 

President  Berlin  Construction  Co.,  Berlin,  Conn. 

THOMAS  N.  BRADSHAW Jan.  8,  1901 

Cable  Foreman  S.  N.  E.  Tel.  Co.,  New  Haven,  Conn. 

D.  S.  BRINSMADE April,  1884 

Engineer  Housatonic  Water  Power  Co.,  Derby,  Conn. 

CHARLES  O.  BROWN Jan.- 11,  1898 

Civil  E«ngineer  and  Surveyor,  Danbury,  Conn. 

EDMUND  BROWN Jan.  10,  1899 

Supt.  and  Engineer  of  Norfolk  Water  Co.,  Norfolk,  Conn. 

HE»JRY  R.  BUCK Jan.  10,  1899 

City  Engineer's  Office.  Hartford,  Conn. 

JOHN  E.  BUDDINGTON March  30,  1900 

Consulting  Engineer  and  Contractor,  New  Haven,  Conn. 

CHARLES  H.  BUNCE April.  1884 

City  Engineer.  Hartford.  Conn. 

LUTHEJR  W.  BURT Jan.  13,  1885 

Civil  Engineer  and  Surveyor.   Hartford.  Conn. 

LUTHER  HAROLD  BURT Aug.   14,   1900 

Office  of  Division  Engineer,  Lehigh  Valley  R.  R.,  Easton.  Pa. 

EDWARD  W.  BUSH / Jan.  10,  1899 

Assistant  Ehigineer  Conn.  River  Bridge  and  Highway  District. 

Hartford,  Conn. 

WILLIAM  B.  BUSH Jan.  8,  1901 

City  Engineer's  Office,  New  Haven,  Conn. 

BMIL  CHARLES  BUSCHOR Jan.  10,  1893 

Civil  Engineer  and  Surveyor,  Central  Valley,  New  York. 
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W1LXJAM  H.  CADWELL May  XL  UK 

CiTil  Engineer.  New  Britain.  Conn. 

ALEXANDER  CAHN Jan.  9,  WW 

Ciril  Engineer.  New  HaTen.  Conn. 

ROBERT  A.  CAIRNS Ang   3.  UN 

SaniUrr  and  Hydraulic  Engineer  and  City  Engineer.  Waterbory. 

Conn. 

HUBER  D.  CARD Oct.  24,  ISK 

Civil  Engineer  and  Snnreyor.  Willimaatic,  Conn. 

HARRY  E.  CARLISLE Jan.  ».«•• 

Engineer  S.  N.  B.  Telephone  Co..  New  HaTen,  Conn. 

RALPH  B.  CARTER Jan.  14,  18» 

Civil  Engineer,  35  Dey  St,  New  York. 

FRANK    CAUM Aug.  14.  15W 

SupL  Hartford  Street  Railway.  Hartford.  Conn. 

CHARLES  F.  CHASE March  31.  «•• 

Engineer  Berlin  Constmction  Co.,  New  Britain.  Conn. 

CHARLES  E.  CILVNDLER April,  18M 

Civil  Engineer,  Norwich,  Conn. 

RICHARD  OTIS  CHENEY,  JR Jan.  I,  IfW 

Civil  Engineer,  South  Manchester,  Conn. 

CLARENCE  H.  CLARK March  ».  1S« 

Draughtsman  N.  Y..  N.  H.  4b  H.  R.  R.,  New  Haven,  Conn. 

EDGAR  CLARK June,  1»7 

Civil  Engineer  and  Surveyor,  Putnam.  Conn. 

HERBERT  G.  CL.VRK July  18.  18» 

Engineer  of  Keney  Park.  Hartford,  Conn. 

ROSCOE  N.  CL.\RK July  18,  18» 

Civil  EiUgineer  Dept.  of  Public  Parks.  Hartford.  Conn. 

WILLIAM  S.  CLARK Jan.  14.  18» 

City  Engineer.   Meriden.  Conn. 

WILLIAM  B.  COCHRANE Jan.  14. 18W 

Civil   Engineer,   Stamford,   Conn. 

THEODORE  L  COE Jaa.  9,  WW 

Supt.  of  Construction  with  Isaac  .\llen.  Architect,  Hartford,  Conn. 

R.  C.  P.  COGGESHALL June,  188« 

Supt.  of  Water  Works,  New  Bedford,  Mass. 

HARRY  C.   COLLINS July  18.  18^ 

Collins  &  Norton.  Engineers  and  Contractors,  Springfield,  Mass. 

GEORGE  K.  CRANDALL Jan.  11,  1^ 

Civil  Engineer  and  Surveyor.  New  London,  Conn. 

CHARLES  M.  CRAWFORD July  18,  1899 

Secretary  Hartford  Paving  and  Construction  Co.,  Hartford,  Conn. 

NORM  AN   .McDON  ALL)   CRAWFORD July  18,  18^ 

General  Manager  Hartford  Street  Railway  Co.,  Hartford,  Conn. 

FAYETTE  S.  CIRTIS Jan.  9, 1900 

Vice  l»resident  N.  Y..  N.  H.  &  H.  R.  R..  Boston,  Mass. 

THEOUOKB  ALLE.V  CURTIS Aug.  14,  1^ 

Curtis  &  Johnson,  Hartford,  Coni|. 
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IX>RENB.  DABOIiL Jan.  8,  1896 

City  Surveyor,  New  London,  Conn. 

COURTLAND  R.  DARROW Jan.  8.  1895 

With  William  G.  Smith,  Waterbury,  Conn. 

HENRY  L.  DAVIS Jan.  14,  1890 

Civil  Engineer,  Wallingford,  Conn. 

ARTHUR  L.  DAVIS July  18,  1899 

Assistant  Manager  Elastern  District  and  Export,  American  Bridge 

Co..  100  Broadway,  New  York^ 

FREDEHIICK  DE  PEYSTBR Stept.  8,  1891 

General  Manager  of  the  Bralnerd,  Shaler  and  Hall  Quarry  Co., 

Portland,  Conn. 

SOLOMON  LE  F.  DEIYO Jan.  9,  1900 

Chief  Engineer  New  York  Rapid  Transit  Subway  Construction  Co., 

New  York  City.  N.  Y. 

AUGUSTUS  J.  DU  BOIS Jan.  9.  1900 

Prof.  Civil  Ehigineering  Sheffield  Scientific  School  of  Yale  University, 

New  Haven,  Conn. 

FREHDERICK  J.  EASTERBROOK March  30.  1900 

Asst.  Engineer  N.  Y.,  N.  H.  ft  H.  R.  R.,  New  Haven,  Conn. 

CHARLES  W.  EDDY Jan.  9,  1900 

Assistant  E<ngineer  Wigwam   Reservoir,   Thomaston,   Conn. 

JAMES  H.  EDWARDS Jan.  10.  1899 

With  American  Bridge  Co.,  7  West  22d  St.,  New  York. 

FREDERICK  H.  ELLSWORTH March  30,  1900 

Div.  Engineer  N.  Y.,  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

CHARLES  H.  EWING Jan.  9,  1900 

Chief  Engineer   Central   New  England  Railway,   Hartford,   Conn. 

CHARLES  A.  FERRY Jan.  9,  1900 

Civil  B?ngineer  and  Surveyor,  New  Haven,  Conn. 

GEORGE  A.  FRENCH March  30,  1900 

Local  Manager  S.  N.  E.  Telephone  Co.,  Hartford,  Conn. 

FREDERICK  L.  FORD Jan.  12,  1897 

Assistant  City  Ehigineer.  Hartford.  Conn. 

WILL  H.  FULTON Jan.  8.  1901 

City  Engineer's  Office,  New  Haven.  Conn. 

EDWARD  GAGEL Jan.  9.  1900 

Division  E^ngineer  N.  Y..  N.  H.  ft  H.  R.  R..  West  Haven.  Conn. 

CHRISTOPHER  M.  GALLUP Jan.  10,  1899 

City  Engineer's  Office,  Hartford,  Conn. 

GEORGE  W.  F.  GILLETTE Jan.  9,  1900 

City  Engineer's  Office,  New  Haven.  Conn. 

HENRY  H.  GLADDING Jan.  9.  1900 

Assistant  City  Engineer,  New  Haven,  Conn. 

EDWARD  O.  GOSS Nov.  29,  1890 

Assistant  Treasurer  Scovil  Mfg.  Co.,  Waterbury,  Conn. 

EDWIN  D.  GRAVES Oct.  25,  1895 

Chief  Engineer  Conn.  River  Bridge  and  Highway  District, 

Hartford,  Conn. 
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A.  CLARK  HALL Jan.  8.  IStt 

Transitman  Hartford  Water  Dept..  West  Hartford,  Conn. 

JAMErS  S.  HALL Jan   10.  1S» 

City  Ehigineer,  Ansonia,  Conn. 

MORRISON  C.  HAMILTON Jan   S.  1») 

With  X.  Y.,  N.  H.  A  H.  R.  R..  Hartford.  Conn. 

BENJAMIN  F.  HATHAW.\Y Aug.  H.  IV» 

Stamford.  Conn. 

N.  F.  HEFT Jan.  S.  MOl 

Supt.  Electrical  Department.  N.  T..  N.  H.  ft  H.  R.  R..  Bridgeport 

Conn. 

JOHN  T.  HENDERSON July  18.  18M 

Eh-aftsman  Conn.  River  Bridge  and  Highway  District,  Hartford,  Conn. 

ALBERT  B.  HILL Jan.  9.  WO 

Civil  and  Consulting  Engineer.  New  Haven.  Conn. 

FRANK  N.  HOYT July  18.  1S» 

Civil  Engineer  Highway  Commissioner's  Office.  Hartford,  Conn. 

BRADLEY  H    HULL April,  18S4 

Civil  and  Hydraulic  Engineer.  Bridgeport.  Conn. 

ROBERT  S.  HVLBERT Jan.  13.  1885 

Civil  Engineer  and  Surveyor.  West  Winsted.  Conn. 

C.  M.  INGERSOLL.  JR Jan.  8.  1901 

Chief  Engineer  N.  Y..  N.  H.  4b  H.  R.  R..  New  Haven,  Conn. 

J.   FREDERICK  J.\CKSON Jan.  9.  1900 

City  ETngineer's  Office.  New  Haven.  Conn. 

CHARLES  M.   JARVIS April,  im 

Vict?  Fr*?5i<l^fnt  -Vmerioan  Bridare  Co..  Berlin.  Conn. 

WILLIAM  D.  JOH.VSO.V Aug.  14.  IWO 

.Vn:hi'.«^':t,  L*2»i  Ma^n  St..   Hartford.  Conn. 

WILLIAM  E.  JOHNSON     Nov .29,  18S0 

ETiiftQ-^tT  o'   Hartfopl   Water  Worlss.   West   Hartford,  Conn. 

HERBERT  C.  KEITH Jan.  9,  19O0 

A:»si>5ian;  Bri  i^te  Eu^  neer  N.  Y..  N.  H.  &  H.  R.  R..  New  Haven.  Conn. 

HENRY   J     KELLOOG    April.  1S84 

First  A isisr.au-.  Ci*y   EInj<in«?er.   New  Haven.  Conn. 

CASSIUS  W     KELLY Jan.  9.  1900 

«>'it:y   Engtaeer.   New   Haven.   Conn. 

RICHARD  S.  KIRBY March  30.  1900 

Civil  Engiaeer.  Port  Chester.  N.  Y. 

HKKBEKT  M.    KNICHT     Jan.  9.  ISM 

Cun.sirmLing  Eu^cjueor  oi"  the    Contin*fntal   Compressed  Air  Co. 

.Norwich.  Conn. 

I' RANK   H.    Krn.*HEN Jan.  8,  IWI 

vv:-h    Han["».fr'l   Street    Railway  Co..    Hartford.  Conn. 

.V  \V    KNOWLTO.N     Jan.  11,  1*^ 

Civil   Engineer.    Bridgeport.  Conn. 

KKKl^KRICK   W.   L.VbVR».;E Jan.  13,  18^ 

CiN'l  EiiKiiioor  ou  V.  5?.  cSoverumoat  Fortiiications.  Fisher's  Island.  N.  T. 

JOHN  S.   LANE Jan.  8.  1^1 

John  S.    Lajie  «&  Sous,   Meriden,  Conn. 
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FRANCIS    H.    OLDERSHAW Jul  S.  l»l 

City   Engineer,  New   Britain,   Conn. 

WILUAM  H.  OLMSTED Jan.  14,  1») 

Civil  Engineer  and  Sunreyor,  Los  Angeles.  CaL 

C.  HENRY  OLMSTEU> July  U,  18» 

Civil  Engineer  and  Sunreyor,  Bast  Hartford,  Conn. 

FRED  H.  OSBORNE Jan.  *.  1»5 

City  Engineer's  Office,  New  Haven,  Oonn. 

EUJAH  H.  OWEN 3iardi  ».  IW 

Asst.   Engineer  Red  Bridge  Dam,  North  Wilbraham.  Hass. 

SHEPARD  B.  PALMER Jan.  &.  1SS5 

Civil  Engineer  and  Surveyor,  Norwich,  Conn. 

GEORGE  E.   PALMER March  ».  1»M 

Asst.  Engineer  N.  Y.,  N.  H.  Jb  H.  R.  R..  Sonthport.  Conn 

WILUAM  B.  P.\LMER Jan.  13.  IStf 

Civil  Engineer  and  Surveyor,  Bridgeport,  Conn. 

GEORGE  A.  PARKER July  18,  1S» 

Supt.  of  Keney  Park.  Hartford,  Conn. 

HAROLD  .\    PARSONS Aug.  14.  1»0 

Cxcy  Engineer.  Stamford,  Conn. 

ARTHVR  J.  PATTON Sept.  11  18» 

Land  Surveyor.  Waterfanry.  Conn. 

BRMON  M.   PECK Jan.  8.  ISK 

Asj»i5Canc  Engineer  Hartford  Water  Works.  West  Hartford,  Conn. 

GEO    W.  FBNFIELD Jan.  8,  ISOl 

EEartfbrd.  Conn. 

EDWARD  H.    FHIPPS April.  15*4 

Pn»».  xnJ  En^!n«?er  Conn.  Patenc  Wa:er  Pipe  Co..  New  Havem.  Conn. 

STEPHEN  C.  FIERSC>.N     Jan.  13.  1^85 

Civil  Sn^!H'eer  jn-i  Surveyor.  Meriden.  Conn. 

ROBERT   G.    PIKE  .  Jan.   8.  ISOI 

Sti>?er   Cuu]:u:tftfion«;r.   MiiMIetown,  Conn. 

DANIEL  C.   P'.^TTEK       Jan.  8.  IMl 

Klrui:n*cton.  Oonn. 

JOHN   K    PLN:.>EKI«^;RL^ Jan.  9.  L^ 

EiJi?iri*?*T  b'a:r  Ha.^^n  lad  WftJtv'.lIe  R.  R.  Co..  New  Haven.  Conn. 

WM     B.    REYN'.'LL^S Aug.   14,  IW 

Lau'i  Su.'-vtfyijr.   W'aterbury.  Conn. 

AKTHLH   W     RICE  April.  1884 

ITt-tJi.    Luiun    Mfg.   Co..   New   Britain.   Conn. 

WVLTEK    H.    RtCHAR:.^S  ManASO.  WOO 

'i:j-;nt.M.r    j:    W.i>jr    i:iil   SoAer   LVpartments.    New    London.    Conn. 

\>.M.    LiSi'iiNArti.*   R<.^BB Jan.  9,  MOO 
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PROCEEDINGS 


OF   THE 


Connecticut  Society  of  Civil  Engineers 


AT    THE 


Spring  Meeting  Held  at  North  Sheffield  Halt, 


New  Haven,  April  20th,  190K 


(.'oil  vent  ion  called  to  order  at  10.05  a.  m..  President  Henry  J. 
Kellogg  in  the  chair. 

Reading  of  minutes  of  last  meeting  omitted. 

Secretary  Cr.\xuall:  Xo  report  at  this  time. 

Some  of  the  members  of  the  Committee  on  Meml)ership  being 
absent,  I'resident  Kellogg  appointed  Mr.  Ford,  Mr.  Tracy  and 
Mr.  DatK>ll  to  consider  applications  for  memlKTship. 

The  consideration  of  the  new  constitution  was  postponed  until 
aftern(K)n. 

The  President:  As  soon  as  the  Membership  Committee 
reports,  I  will  wait  upon  President  Hadley,  and  we  will  open 
the  exercises  of  the  day  with  his  address. 

The  Committee  on  Meml)ership  submitted  the  following 
report : 

**Vr>ur  committee,  to  whom  was  referred  the  list  of  applica- 
tions for  membership,  have  examined  them  all  carefully,  and 
they  recommend  action  be  taken  on  the  applications  in  the  fol- 
lowing manner:  that  George  D.  F(.K)tc  and  Francis  G.  Daniell 
l>e  elected  as  Associate  members.  That  Dr.  Arthur  T.  I  ladlev, 
President  of  Yale  University,  and  Prof.  Russell  II.  Chittenden 
of  the  Sheffield  Scientific  Sch(.x>l,  be  elected  as  Ilonorarv  mem- 
Inrrs,  and  Daniel  Brinsmade,  Frank  \i.  JVnw,  Samuel  (j.  Stod- 
dard. Jr.,  Henr>'  DeB.  Forbes,  The^Hlore  H.  Ford,  George  A. 
Lund,  Dennis  J.  Maloney,  Ernest  B.  Moss,  and  Frank  P.  John- 
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son  be  recommended  as  Active  members.  The  committee  would 
suggest  that  they  1x?  balloted  on  first,  and  if  there  is  any  objec- 
tion to  any  of  them  that  they  be  acted  on  separately." 

The  Secretary:  I  move  that  the  report  of  the  ^Membership 
Committee  be  accepted,  and  that  the  applicants  be  elected  as 
reported. 

Motion  seconded  and  passed. 

The  following  communication  was  received  from  the  Engi- 
neers' Society  of  Western  Xew  York,  relative  to  visiting  engi- 
neers to  Pan-American  ExjXDsition : 

975  Ellicott  Square, 
Buffalo,  N.  Y.,  March  12.  1901. 

The  Pan-American  Exposition,  to  be  held  in  this  city  the 
present  year,  will  offer  much  of  interest  to  Engineers.  We 
regret  that  the  plan  proposed  for  a  separate  engineering  exhibit 
has  been  found  impracticable. 

The  Engineers'  Society  of  Western  Xew  York  desires  to 
extend  to  visiting  engineers  every  possible  courtesy.  Its  rooms 
are  most  centrally  located  in  the  Ellicott  Square.  The  head- 
quarters of  tlie  Exposition,  telegraph  office,  telephone  station, 
restaurant,  etc..  are  in  the  building. 

During  tlic  ]\xposition  our  rooms  will  be  open  during  the  day. 
and  we  extend  a  most  cordial  invitation  to  the  members  of  your 
Society  and  all  visiting  Engineers  to  make  use  of  them  while  in 
lUiffalo.  Your  mail  addressed  care  of  "Engineers'  Society  of 
\\'estern  Xew  York,  X'o.  975  I^llicott  Square,"  will  be  cared  for 
and  infonnalioii  gladly  furnished  regarding  the  Exposition  and 
other  i^oints  (»f  interest  to  luigineers  in  the  city  and  vicinity. 

A  sien<>gra])lier  will  be  in  attendance,  whose  services  may  he 
l^rocured  bv  visiting  engineers. 

Meeting>  <»f  the  Society  are  held  the  first  Tuesdav  in  eadi 
month,  at  which  all  visiting  engineers  will  be  most  heartily 
welcomed. 

^'ours  respectfully, 

\\'iLLiAM  A.  Haven,  President. 

(  ,.  ( '.   DiKHi.,  Secretary, 

]\\  ni'iiioii  it  was  voted  that  the  Secretarv  be  instructed  to 
tondrr  ihe  thanks  of  the  Association  f(^r  above  invitation. 
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By  motion  it  was  voted,  that  the  above  address,  and  such 
directions  as  are  necessary  to  enable  the  members  to  take  advan- 
tap^  of  the  invitation,  be  printed  in  the  minutes  of  the  meeting. 

The  President  announced  that  dinner  would  be  ser\xd  at  the 
Tontine  Hotel  at  2  v.  m.,  and  that  at  the  close  of  the  morning 
session  the  members  were  invited  to  visit  the  power  station  of 
the  Fair  Haven  &  Westville  K.  R.  Co. 

Recess. 

President  Kellogg  called  meeting  to  order  and  introduced 
Presiilent  Hadley,  who  six)ke  as  follows: 

Mr,  President  and  Gentlemen: — 

It  is,  I  assure  you,  the  greatest  pleasure  to  be  present  at  a 
gathering  like  this,  and  to  have  the  opportunity  of  welcoming 
you  to  Yale  University. 

It  lias  Ix^en  well  said  that  this  is  an  age  of  consolidation.  In 
all  the  material  departments  of  life,  whether  commercial  or 
industrial,  we  are  realizing  the  economy  which  arises  from 
putting  together  things  which  were  formerly  separate.  But  in 
matters  educational,  we  have  not  progressed  so  far,  nor  secured 
the  gain  which  follows  from  such  consolidation.  We  still  think 
of  life  as  something  divided  into  separate  parts.  We  still  regard 
the  period  of  education  as  one  such  part,  and  the  period  of 
practical  work  as  another  and  separate  one.  During  the  former 
period  a  student  learns  many  things  which  have  relatively  little 
subsequent  use  to  him ;  during  the  latter  period  he  wastes,  in 
getting  started  in  his  profession,  much  time  and  strength  which 
might  be  employed  serviceably  to  himself  and  to  the  community. 
It  is  hardlv  necessarv  to  sav  that  this  involves  a  tremendous  loss ; 
and  the  loss  often  falls  heaviest  upi>n  the  best  men.  because  they 
frequently  are  the  ones  who  find  it  hardest  to  spare  the  time  and 
the  money  involved  in  this  jx^riod  of  unnecessary  waiting. 
How,  then,  can  we  avoid  this  loss?  How  can  we  lengthen  the 
period  of  training  which  modern  expert  work  doman<ls  without 
postponing  the  years  of  real  professional  success  until  a  time 
so  late  in  life  that  even  the  rich  man  feels  the  delay  as  a  burden, 
and  the  poor  man  cannot  afford  it  at  all?  Only  by  doing  away 
with  this  unnatural  separation.  Only  by  bringing  the  work  of 
the  later  davs  of  student  life  into  such  intimate  connection  with 
that  of  the  early  days  of  professional  life  that  the  student  shall 
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be  training  himself  in  what  is  wanted,  and  that  the  office  shall 
be  able  to  find  at  the  same  time  what  men  it  needs  for  its  expert 
work,  and  utilize  their  services  promptly.  But  for  this  end  we 
nuist  have  a  far  freer  interchange  of  thought  between  the  uni- 
versities and  the  practical  men  of  the  country  than  has  hitheno 
been  possible.  If  the  universities  can  know  from  the  offices  and 
the  shops  of  the  country  more  exactly  the  kind  of  men  they  want 
and  the  kind  of  training  they  want,  the  students  can,  during  the 
later  years  of  their  course,  be  far  more  satisfactorily  prepared 
for  the  problems  with  which  they  have  to  grapple;  and  on  the 
other  hand,  if  the  offices  and  shops  can  know  from  the  universi- 
ties what  kind  of  men  they  are  training,  they  can  in  tuni  be 
far  surer  of  finding  the  right  kind  of  experts  instead  of  the 
wrong  kind  of  experts  for  filling  the  positions  in  which  scientific 
knowledge  is  valuable. 

In  this  respect  we  stand  far  behind  some  other  countries, 
particularly  those  of  continental  Europe.  In  Germany  and  in 
France,  university  training  is  specifically  adapted  to  the  needs  of 
those  who  are  to  go  out  into  practical  life.  The  problem  is 
easier  to  solve  in  Germanv  and  in  France  than  it  is  in  the  United 
States,  because  so  many  of  these  practical  positions  are  govern- 
ment positions,  for  which  a  certain  definite  and  specified  train- 
ing is  wanted.  The  problem  with  which  we  have  to  deal  in 
America  is  hard,  ])ccausc  the  habit  of  private  enterprise  instead 
of  government  control  calls  tor  greater  variety  of  talent  and 
training;  and  the  universities,  to  meet  the  demands  of  private 
enterprise,  would  have  to  have  their  eyes  open  in  a  great  many 
directions  instead  of  a  few  only.  But  we  ought  not  to  shrink 
from  the  solution  of  a  problem  because  it  is  exceptionally 
difficult.  We  have  mastered  correspondingly  difficult  problems 
on  the  material  side  of  engineering  work  and  other  applications 
(jf  modern  science.  Let  us  see  if  we  cannot  take  hold  of  the 
social  side-  of  these  problems.  We  have  made  more  kinds  ot 
machines  and  more  kinds  of  bridges,  that  do  their  work  well 
and  economically;  let  us  see  if  we  cannot  be  correspondingly 
successful  in  making  more  kinds  of  men.  This  is  Hie  problem 
which  faces  us  at  the  present  day, — the  problem  in  whose  solu- 
tion university  men  and  practical  men  are  equally  interested. 

1  have  only  slated  this  problem :  I  have  not  solved  it.  I  wish 
very  nuich  that  it  were  possible  to  see  the  solution  as  clearly  as 
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it  is  possible  to  see  the  problem.  But  we  must  be  content  to 
take  one  step  at  a  time.  If  we  can  face  squarely  the  conditions 
which  are  before  us,  we  may  be  sure  that  the  joint  efforts  of 
men,  workinjj  to  meet  the  difficulty  from  different  directions, 
will,  in  the  next  twenty-five  years,  make  rapid  progress  toward 
meeting  them.  Certain  it  is,  that  the  closer  we  can  get  together 
and  the  more  fully  we  can  interchange  ideas  with  one  another, 
the  mf>re  quickly  we  shall  come  to  the  solution  of  this  problem. 
It  is  ft)r  this  reason,  more  than  for  every  other,  that  I  welcome  a 
meeting  of  the  Association  in  this  rcx)m.  It  means  that  we  shall 
l)ecome  l)etter  acquainted  personally.  It  also  means  that  we 
.shall  iK^come  l)etter  acquainted  collectively ;  and  that,  in  solving 
the  educational  problems  of  the  future,  we  shall  work  not  as 
isolated  individuals,  but  as  corporate  bodies — nay,  as  one  vast 
corjxirate  body,  having  a  common  purpose  and  a  common  inter- 
est. I  ho|)e  that  this  meeting  will  l)e  in  every  way  pleasant  and 
profitable:  that  it  will  prompt  you  to  come  here  again  as  often 
as  p<->ssible ;  and  that  it  will  enable  us  all  to  cooperate  with  one 
another  in  the  solution  of  those  problems  which  neither  the 
engineers  alone  nor  the  university  alone  is  fully  competent  to 
deal  with,  but  which  are  large  enough  to  require  the  joint 
efforts  of  all  who  understand  the  conditions  with  which  we  are 
dealing.     ( Applause. ) 

The  Secretary:  Mr.  President.  I  move  that  the  Association 
extend  a  vote  of  thanks  to  President  Hadley  for  his  very  pleasant 
address  of  welcome. 

Motion  seconded  and  passed. 

The  Pre.^ii)ENt:  It  has  been  suggested  that  the  vote  be  made 
a  standing  one.  All  in  favor  will  please  rise.  ■  It  is  a  unanimous 
vote. 

Allow  me  to  advise  you,  I  Resident  Hadlev.  that  vou  arc 
elected  an  Honorary  member  of  this  Association.  We  are  verv 
proud  to  have  you  on  our  roll. 

Dr.  Haoi.ey:  I  thank  vou  very  much,  Mr.  President  and 
gentlemen,  for  your  collective  as  well  as  individual  co<")|KTation 
in  this  matter. 

.\  short  recess  was  (kclarcd.  that  the  meml>ers  might  meet 
rresi<lent  Hadlev. 

Meeting  called  to  order. 
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Mr.  W'atv^T-n  of  the  Xew  Yi>rk  Exjiar.Ge-i  Meia;  C:..  bavir.? 
been  iniroduced  by  Presideni  Ke:lo;ijr.  >>:ke  as  Vi-Y.-.-x^s: 

Mr.  prcsiJt*::  jr.J  Ot";;;.V»:i"t;; — 

I  want  ::■  iiiank  v:;:.  each  and  a!',  orliallv  for  zhis  lTi'r.\iz::z 
:>  C-:"e  K-fore  vcu.  I  am  free  ::  sav.  hy.vevcr.  iha:  the 
ar.!:..»i2r.cer:tr.t  tnat  I  art:  to  .ccture  :s  a  ntisr.xr.er.  I  an:  :n  r.: 
>c:T>e  a  'e'Ctt:rrr.  except  in  i^rivate.      I  talk  5h:»c-  U5*ja"v  t:  a 

..  /'■..  i'.*r  >  -*►'-• •..-•   -  -  >t!'ca--. ...<r  -■  *  a.-  <i-..-c_ix-e  •_•!.  ..^-.^c 

*"ri"   *r*^   ••<■•':      •-..«—.♦'—  -    •  i   •; •-    ..  —  ••-■••-*   •-^-,—  _j,Tr^     a*'"    ."v^f*  T-"«^ 

*'•«•«  •-•^  «*•«  ••• 

•  •...^ ;r    ?--  •       ■■ i.    rt:_--Oc >*.■.—,-•-.    jc    cxccc^iLU^._* 

.crat;rf.:.  a>  a  re:  .-^nit: ;  r.  ::  its  r.3.\-^.r.z  Tt3.cr.ti  mat  stasre  wnere 
it  :>  >.rt:tth:ri:  nt.re  irm  y.rr.zW  a  "i-jsiricss.     It  has  o:<ne  to  be 


i-at  .  s.-.a..  >ay  v. :_  ::..c  te  ■: :  a  tecLtr.icai  .:r«ier  at  ai*.  l 
rvrvr-L-cnt  the  =.'.:f:r. z>>  >:  ie  ::  t'-.T  enterprise.  Mr.  Cailey  will 
.:'r>cr:':c  that  f-ju.tv.r-  .f  t::e  "•  rk  '.vhich  has  been  accc^niplisheri. 
I  V. a"t  t.   say  J.  -v. r  i  :':r.-.:>rr::::^  ex^an-ied  ntetal.  from  what  i: 

_.'.-  •■".*.:•::  ::*:■■  .i-  :  '-  ■.■:■:  r  :r  j."  ::::-jsrr:a-  ;oumai  ir  Ln:- 
:^^.  >:\':-:':::  r  j:^'- :■.♦:::  ;  'j;i'-  a^..  ra.r';«^-i  ^ire  in  th«j^e  days 
■  j.>  -;."'  "^  it  :  .  :•.*■■-  yi;r  y«  "'"■:.  !:  ms  expensive  to  bi:i!d  a 
'.d"*:t,'!  ■  -:  :-••:■;  r  ':d'  :::*.r:.  .i:'-:  ':■:  :'.r:.:-!vc'i  the  idea  that 
■-.;•;•.  : •.■.•:'■.■.■:?'•'.'■■.  ■'■:l;-'"  '  c  a*:-:-  r.:[:V:<[:':*l  ^--y  niakinir  the  fence 
^-.i;-  -!"'-'.:  ::•:•:!.  .:>r.:i-:  :  :-.i':  -rru':-:-  ■.!:  rr:etah  With  that 
:  '..I  !'-:  ;■".  :.■;■. ':v^  .  '  "..i:  lp  :::  >!'">  :.i<  :::ciy  ■:«'■  in  sch'»l5  s*?me- 
■.  :  ■:-.  -.■  •"  '■•':  :'  ir:-'.  :'\r  "  jxtv:-:  •.:;:■  v:  rr.esh  f-'^rm  when  die 
V    -      ."•.  ••■..i'l.  -■:;;•:. ii:*    i:-"  ''•-  wT!«:'::a:cly  said  he  was  g^Mng 

.     •-     *.    ■^■-     ■::■   •-*">;.       ''\-:    .\a>.   !:X(j  :T!osr   inventors,  very 

i  ■     .  -   ■:    ■      ■■-■:■..-.     -■".   -tiir*:':':  ■  lit  :■■  make  this  fencing 

■«>■■■  '•-   -:x'-:   :'■  v.r   ■  v.i"^    x  ii:i  nieciianical  en^neers. 

Sf.-....^  ■^•.  :•..  ■■:►.  ■  r  li-c-.-!  i  >iiii^:i.-  s<;iiare  f«xu  of  material 
■  •  -'-  ■  >  :■  *"  •':«-•:  '.'n-.L  "->  n"^-  li.  ••icii  had  been  to  make  a 
■CISCO,  a:i«:  :;v.  nj.k*-;'.i,-!c':  "^  ■•  .l"\:hc  i  TTUichine  f-'^r  that  purpose, 
but  with  ^ouK■  '.iiip<.r[\«:".  n^.  '  'x*  rir^t  husiness  of  the  com- 
IKiiiy,  therefore,  was  :-  ::ia'r.i;\.o".ir-  :iii>  fencin<r  material. 
grates,  rails,  etc..  an»;  f.  r  -m...  r  ;•  v.r  VLurs  after  he  succeeded 
in  getting  a  praciicalix  ;vr'\.c».  Muic-iiiie  liiat  was  the  exclusive 
buF'*        r%i  the  cviupanx.      i'k'i  mk  idea  was  evolved  that  with 
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smaller  meshes  the  same  material  might  be  used  as  a  substitute 
for  wood  lathes.  It  found  but  little  reception  at  the  hands  of 
tlu*  trade,  however.  The  cost  was  too  high.  After  a  year  or 
Sij  the  process  developed  so  that  they  were  able  to  make  it  a 
little  cheaper,  and  it  was  gradually  reduced  to  almost  the  present 
prices  of  to-day.  Thus  was  the  industry  started.  Mr.  Golden, 
the  inventor,  finally  took  the  patents  to  Europe,  and  started  a 
c(»mpany  in  London.  While  in  Europe  he  met  what  is  known  as 
a  system  of  concrete  construction,  and  that  put  an  idea  into  his 
head,  and  he  came  back  and  adapted  expanded  metal  to  be  used 
in  connection  with  concrete.  It  was  first  used  in  flooring,  and 
then  in  the  successive  forms  in  which  it  will  be  shown  to  you 
tcxlay.  Our  principal  industry',  therefore,  has  grown  to  twelve 
Companies  in  this  country,  five  of  which  are  manufacturing,  and 
the  remainder  are  either  mercantile  or  construction  companies. 
The  uses  to  which  expanded  metal  is  put  in  connection  with 
concrete  are  now  verv  varied.  The  earliest  established  svstem 
of  a  steel  frame-work  with  concrete  was  in  1880,  by  Monier, 
in  Europe.  In  1884,  in  Hungary,  a  Mr.  Wunsch  adopted  a 
system.  Monier's  system  was  simply  an  interlacing  of  the  rods 
in  basket  form,  or  by  simply  laying  them  over  each  other  at 
right  angles,  thus  putting  a  tensile  element  into  the  construction, 
where  otherwise  it  was  non-tensile.  Wunsch  did  the  same  thing 
with  different  forms  of  metal,  using  what  might  be  termed  struc- 
tural shafts.  In  1889  this  system  was  brought  to  this  country, 
the  method  being  practically  the  same  except  that  the  iron  was 
twisted  into  spiral  shape,  thereby  enabling  it  the  better  to  hold 
the  concrete  in  place.  That  systt*m  has  been  used  very  success- 
fully throughout  the  United  States,  and  also  in  Europe;  one 
form  of  it  being  especially  adapted  to  bridge  construction.  In 
iSi)2  the  first  use  of  expanded  metal  in  connection  with  concrete 
for  flooring  was  made  by  the  inventor  in  Chicago,  and  from 
that  it  has  grown  surprisingly,  until  at  tlie  present  day  it  is 
being  used  to  the  extent  of  millions  of  feet,  resulting  in  great 
economy  of  construction,  and  gives  better  construction  for  less 
monev. 

Following  Mr.  Watson's  address,  a  series  of  pictures  were 
thrown  on  the  screen,  which  were  explained  by  Mr.  Bailey.  Mr. 
Bailey  afterwards,  at  the  request  of  the  ScK'iety,  prepared  the 
following  paper  for  publication ; 
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EXPANDED  METAL  COXSTRUCTIOX. 

By  William  M.  Bailey^  Assoc,  M.  A.  Soc.  C.  E. 

Cement  construction  is  at  the  present  time  attracting  consider- 
able attention.  Concrete  as  a  building  material,  both  above 
and  below  groimd,  subjected  to  the  action  of  the  forces  of 
nature,  has  shown  such  strength  and  endurance  as  to  warrani 
its  rapidly  increasing  use. 

Most  engineers  are  acquainted  with  the  use  of  concrete  in 
foundations  and  other  structures  where  the  stresses  are  com- 
pressive, and  at  intervals  there  has  been  presented  for  their 
consideration  various  combinations  of  plastic  material  and  steel. 
Some  of  these  are  where  isolated  steel  ribs  act  both  in  tension 
and  compression  and  are  stiffened  with  the  concrete.  In  other 
systems,  nxls  are  placed  in  the  tension  side  of  the  slab  or  beam, 
and  designed  to  give  tensile  strength  only  to  the  structure. 
There  are  still  other  systems  of  concrete  and  steel,  where  the 
steel  is  in  the  form  of  sheets  that  are  imbedded  in  the  tension 
side  of  the  concrete,  which  give  tensile  strength  longitudinally 
and  transversely.  «>r  in  other  words  bonds  the  whole  structure 
together,  in  tMie  moni.^lithic  mass. 

The  expan»le(l  metal  system  helongs  to  this  last  named  com- 
bination, and  it  is  this  system  ^>nly  which  I  wish  to  explain,  as 
brierly  as  jM^ssihle.  <lescrihing  some  (^f  its  uses  in  engineering 
W(^rk.  and  giving  the  results  of  a  few  tests. 

Expanded  metal  is  made  from  sheet  steel  cut  with  the  grain 
and  expan<!ed  int'>  «!iainon(l-sha[XMl  meshes,  increasing  the  size 
•  •t  ihe  original  sheet  from  three  to  five  times,  according  to  the 
si/e  ^A  tile  mesh,  width  ^}i  strand,  etc..  without  any  waste  of 
materia!.  It  can  he  made  from  any  thickness  of  sheets  or  plates. 
hut  in  c  inmercial  sizes  we  have  from  Xo.  27  to  X'o.  4  gauge. 
'I'lie  sheets  are  selected  with  care,  and  should  be  soft,  tough. 
mild  steel,  as  the  el'>ngat!r.n  am«Hints  to  about  10  per  cent,  in 
sprea^lini;  the  mesh.  It  i<  sometimes  asked  if  this  shearing  and 
stretching  of  the  >teel  does  not  cause  imnoticeable  cracks  which 
would  revlnco  its  ten>ile  >treni:th.  An  elaborate  series  of  tests 
made  at  iho  Massachusetts  Institute  of  Technology'  in  1897,  and 
also  recent  tests,  show  conclusivelv  that  such  is  not  the  case. 
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and  that  the  metal  sustains  a  tension  of  over  64,000  lbs.  per 
square  inch  of  section.  Metal  lathing  is  made  from  the  lighter 
gauj^es  of  steel.  Xo.  2^  to  Xo.  24,  and  is  expanded  only  alx>ut 
three  times  the  original  size  of  the  sheet  of  steel. 

There  is  scarcely  a  prominent  building  in  the  United  States 
of  recent  construction  in  which  expanded  metal  lath  has  not 
l)een  used  in  some  form  or  other.  When  first  manufactured,  it 
was  usetl  merely  as  a  substitute  for  wood  laths,  and  securely 
stapled  to  wood  studs  it  gave  a  perfect  support  for  the  plaster, 
and  made  a  partition  that  resisted  fire  to  a  remarkable  degree. 
Xext  came  the  use  of  iron  and  steel  studs  and  furring  irons; 
with  these  light  rods  Ixrnt  to  the  right  form  and  properly  sup- 
ported, almost  any  kind  of  architectural  result  can  be  obtained 
at  a  low  co.st.  There  are  two  kinds  of  partitions  which  are 
largely  used  by  the  leading  architects  in  the  United  States ;  one 
is  made  of  J^  inch  channel  irons  .set  vertically  from  12  to  16 


Fig.  I.  Fig.  2. 

inches  on  centers,  and  lathed  with  expanded  metal  lath  on  one 
side.  See  figure  i.  The  whole  is  then  plastered  with  hard 
mortar  or  Portland  cement  to  a  total  thickness  of  i)4  inches. 
This  partition  has  given  good  satisfaction  wherever  used,  and  is 
light,  sound-proof,  fireproof,  and  less  expensive  than  many 
others  not  half  as  gcx>d.  The  other  style  of  expanded  metal 
partition  is  made  with  a  double  row  of  V^  inch  angle  irons,  set 
ami  braced  12  inches  on  centers,  lathed  on  lx>th  sides.  See 
figure  2.  When  plastered  it  finishes  about  6  inches  thick,  and 
lias  a  clear  space  l)etween  angle  irons  of  alx)Ut  lYz  inches  for 
pipes,  wires,  etc. 

The  metal  usually  employed  in  the  construction  of  floors, 
rc^wfs,  and  other  concrete  work,  is  Xo.  10  and  Xo.  4  gauge,  the 
short  diameter  of  the  meshes  being  three  and  six  inches  respec- 
tively, making  a  finished  pro<luct  eight  to  twelve  times  as  wide 
as  the  original  sheet  of  steel.  For  each  foot  of  width  the  regu- 
lar three  inch  mesh,  Xo.  10  gauge,  has  a  cross  sectional  area  of 
.168  square  inches,  and  the  regular  six  inch  mesh.  Xo.  4  gauge, 
has  a  cross  sectional  area  of  .282  square  inches. 
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Whenever  steel  or  iron  is  used  as  a  tensile  member  in  a  con- 
crete slab  or  l>eam,  or  other  structure,  it  should  be  held  firmly 
in  the  mass  by  some  means  possessing  greater  strength  than 
the  adhesion  between  the  concrete  and  the  metal.  Experiments 
in  the  lalx)ratorv  show  that  the  adhesion  between  steel  and  con- 
Crete  amounts  to  over  500  lbs.  per  square  inch,  but  practical 
conditions  are  entirelv  different,  and  from  what  I  have  seen. 
we  should  never  depend  solely  upon  this  union,  but  the  shape  of 
the  metal  should  be  such  that  we  get  a  mechanical  bond  with  the 
concrete.  In  c?cpanded  metal  the  shape  of  the  mesh  is  such 
that  it  cannot  slip  or  l>e  pulled  through  the  concrete;  concrete 
and  metal  have  to  work  together — no  sudden  shock  or  continued 
vibrations  can  break  their  bond.  One  great  advantage  in  the 
use  of  expanded  metal  is  that  it  gives  tensile  strength  not  only 
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lengthwise  but  transversely.  It  tonus  a  blanket  system,  dis- 
tributing the  load  in  all  directions,  and  as  a  monolithic  slab  adds 
stiffness  tr»  the  wholo  buiMiiiir  *>r  structure. 

P\>r  tirepn.Njf  fl«H)rs.  cinder  concrete  mixed  one  part  cement, 
two  parts  sand  and  hvc  pans  cin<lers.  is  largely  used  on  account 
of  its  lightness  and  great  rc?istance  to  fire.  It  weighs  about 
\(yo  lbs.  per  cubic  f«><jt  and  has  an  average  crushing  strengtli 
f.'f  rjrx)  lb>  per  square  inch,  and  will  resist  the  action  of  fire 
an-i  water  better  than  brick,  stone  concrete,  or  terra  cotta. 
Tests  show  where  all  these  have  failed,  cinder  concrete  has  with- 
stood tile  same  tire  test  imrler  the  same  load. 

In  work  where  i^reater  crushing  strength  is  required  than  can 
be  r>l>tained  froni  cinder  concrete.  Portland  stone  concrete  is 
used,  it  iKinu"  ai)oiiT  twice  as  strong  in  compression  as  cinder 
concrete.  In  all  cases  where  expanded  metal  and  concrete  struc- 
tures are  built,  we  should  first  erect  tight  wooden  centers  or 
fonn>.  The  expande*.!  metal  is  then  laid  upon  this  centering, 
and  is  so  pecidiarly  made  that  it  only  tc>uches  the  centers  at  one 
lK>int  in  each  mesh,  which  allows  space  for  the  concrete  to  be 
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worked  through  and  under  tlie  meshes,  thoroughly  iniljedding 
the  metal  in  the  concrete  as  far  from  the  nentral  axis  as  possible, 
where  its  moment  of  resistance  is  greatest.  Thus  we  have 
formed  a  composite  structure,  where  the  concrete  resists  the 
compressive  strains,  and  the  Hght  sheet  of  expanded  metal  fur- 
nishes the  tensile  member.  In  joining  one  sheet  of  expanded 
metal  with  another  it  is  only  necessary  to  lap  the  sheet.T  from 


6  to  12  inches,  and  the  concrete  will  bond  them  t<^ethcr  so 
securely  that  the  metal  will  break  before  they  can  Ix;  pulled 
apart. 

When  the  steel  is  properly  imbedded  in  Portland  concrete, 
ft'e  may  feel  sure  that  it  will  not  rust,  even  if  llie  same  l>e  sub- 
merged in  water  or  sewage.  This  iias  been  |)rovai  by  the 
examination  of  steel  taken  from  concrete-steel  structures  many 
years  old. 

The  question  which  interesl.s  engineers  mostly  is,  how  much 
docs  expanded  metal  increase  the  strength  of  a  cimcrete  struc- 
ture? Where  crushing  strength  only  is  rei|uireil,  the  eximnded 
metal  adds  no  strength,  but  in  any  structure  subjected  partly  to 
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EXPANDED   METAL   CONSTRUCTION.  I  $ 

a  good  grip  in  the  structure  and  to  protect  the  steel  from  fire 
and  water  or  any  corrosive  action. 

Actual    tests   show   that    there    is   greater   strength    in   the 
expanded   metal    system    than   is    indicated   by    this    formula. 


F[fi.  7. 

Hxpanded  metal,  made  as  it  is  in  flexihle  sheets,  can  l)e  adapteil 
to  any  form  of  concrete  construction,  such  as  water  iii|)es,  con- 
duits and  sewers,  arched  bri<lges,  circular  or  rectangidar  tanks 
and  reservoirs,  wheel  pits,  dams  and  retaining  walls,  and.  in  fact, 
to  anv  concrete  structure  that  needs  a  tension  niemlK;r.     Con- 
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Crete  and  steel  have  the  same  coefficient  of  expansion,  thus  work 
tog'cther  under  chanj^es  of  temperature. 

Mill  cnp^ineers  and  architects  are  using  this  construction  for 
floors  in  place  <>f  heavy  brick  arches  sprung  between  1-beanis, 
which  cannot  be  spaced  over  four  feet  on  centers.  With  the 
expandetl  metal  system  the  spacing  of  the  I-beams  can  be  made 
from  6  to  15  feet,  thus  making  a  large  saving  in  the  steel  alone, 
and  also  reducing  the  dead  weight  of  the  floors. 

Man>-  buildings  for  manufacturing  purjxises  are  now  entirely 
constructed  with  this  svstem  on  either  wooden  or  steel  frame. 


it::rz:::^ 5^.;,^  "<■-::::. 57^^::::^ 

Fig.  8. 

Curtain  walls  are  made  of  light  ;^4  inch  channels  spaced  12 
inches  on  centers,  and  lathed  with  expanded  metal,  and  plastered 
with  J^■^^tland  ccnient  to  a  ic^tal  thickness  of  two  inches.  Build- 
ings n\  \\u:>  t\}K'  liave  bcc-n  ci^nstructed  five  stories  in  height, 
and  art-  practically  fn-t'])n>t»f.  'fhe  cost  is  about  the  same  as  that 
for  nn'll  const  ruction. 

.Vt  Knmford  J\'dls,  Maine,  expanded  metal  has  been  made  use 
of  in  a  very  interesting  manner.  About  twenty-eight  circular 
bleaching  chests,  twenty  feet  high  and  fourteen  feet  in  diameter, 
were  CDnstrnoted  entirely  i)\  Portland  cement,  stone  concrete  and 
ex])an<le<l  metal.  The  walls  at  tlie  Ik  atom  were  only  six  inches 
thick  to  sustain  ])res>nre  due  to  a  twenty-fo<:>t  head  of  water. 
The  expancled  metal  wa^  placed  near  the  <»utside  shell  of  the 
concrete.     Ihese  taiiks  arc  water-tiirlu. 
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Water  Company,  and  in  Figure  9  we  have  an  illustration  of  the 
strength  of  this  structure.  When  twenty-one  days  old.  twenty- 
five  tons  of  steel  rails  were  placed  on  the  three  wooden  saddles: 
carryings  this  load,  it  was  suhjected  to  an  additional  strain  of  one 
ton  of  rails  dropped  twice  upon  it  from  a  distance  of  eleven  feet 
without  material  effect.  . 

Below  is  a  table  of  the  results  of  a  few  tests  which  seems 
sufficiently  conclusive  evidence  that  there  is  a  future  for  concrete 
and  expanded  metal  construction.  It  remains  only  for  the 
enjjineer  to  study  each  problem  of  construction  and  see  to  what 
extent  concrete  and  steel  may  l>e  advantageously  used,  always 
keeping  in  mind  that  the  first  cost  of  this  construction  is  the 
only  one.  For  references  to  steel  concrete  construction  see 
''Doings  of  Fxpanded  Metal,"  ''Journal  of  the  Association  of 
Engineering  Societies."  February.  icK)i  :  "Engineering  News," 
May  23.  1891 :  ** Journal  of  the  Western  Societ)^  of  Engineers." 
June.  1900;  "Trans,  of  the  American  Society  of  C.  E.,"  June. 
i8c;8,  also  "Engineering"  (London).  February  21,  1896. 

Mr.  D.  Edgar  Man  son,  of  the  Westinghouse  Electric  Co..  was 
introduced  by  IVcsidont  Kellogg,  and  presented  a  numtn-T  of 
views  with  explanations,  ilhistraling  the  Xiagara  Power  Plant. 

('c)nvcntion  adjourned  to  2  v.  m.  at  Tontine  Hotel. 

The  nu-nilKTs  and  tht-ir  iriiests  then  t(X)k  cars,  which  were 
kindly  prnvidcd  by  Mr.  Parnielce.  President  of  the  Fair  Haven 
&-  Westville  R.  R.,  to  the  i)ower  house,  where  Mr.  Punderford 
and  Chief  I-lnginecr  l-'arnham  t(X)k  them  over  the  station, 
explaining-  tlu*  equipment,  which  at  that  time  consisted  of  three 
Allis  enLrines.  cr()S>  coni|x>un(i.  condensing,  if)"  x  30"  x  36" — 
((,)ji  revnluti(ii<.  Two  other  engines  were  in  process  of  erec- 
tion :  <\7\-,  j:^"  X  42"  X  4S" — I  -j-^  \  revolutions.  Station  equipped 
with  iet  CMii'Ku^ers.  <ieneral«>rs  are  direct  connected,  three  of 
JJ3  1\.  W.  \\'estin^li('iise  and  two  are  ( i.  ]•'..  525  K.  W. 

The  boiK-r  e(|ni])nient  is  10  Manning  125  h.p's.  Each  engine 
is  t'urni^hei!  with  an  in(le])endeni  condenser.  The  stack  is  140 
feet  with  o  _.'  (]ne.  An  a'hliii<.n  t.>  tlie  present  station  is  now 
under  ecnstmeti.  ai  ;  the  Iniilding  will  be  lOO  feet  long,  and  for 
the  ])re>ent  will  be  ei|uii>i)e(l  with  twi*  engines  of  the  Allis  type, 
jo"  X  ^j'  X -i<'^'  -(So)  revolutions,  with  a  batterv  of  six  lx)ilers 
t)f  200  h.]).  each.     A  new  stack  will  be  Iniilt  140  feet  high,  with 
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an  Syi  foot  flue.  Two  G.  E.  generators  of  825  K.  \V.  and  80 
revolutions  will  be  installed. 

The  members  returned  to  the  Tontine  Hotel,  where  dinner 
was  served,  during  which  an  orchestra  played  selecticms  and 
Mr.  A.  William  Sperry  rendered  several  excellent  bass  solos. 

W'hen  President  Kellogg  called  the  meeting  to  order  again 
after  dinner,  Messrs.  Watson.  Bailey  and  Manson  expressed 
their  thanks  for  the  manner  in  which  their  papers  were  recei^*ed 
by  the  Society. 

Bv  motion,  a  vote  of  thanks  was  extended  to  Messrs.  Watson, 
Bailev  and  Manson  for  their  services. 

Bv  motion  it  was  voted,  that  the  thanks  of  the  Societv  be 
extended  to  President  Pamielee  of  the  Fair  Haven  &  Westville 
Road  for  his  courtesy  in  providing  cars  to  the  power  house,  and 
that  the  Secretary  be  instructed  to  so  inform  him. 

The  report  of  the  Committee  on  the  Xew  Constitution  was 
then  taken  up.' 

The  President:  The  Secretar}-  will  please  read  the  report. 

The  Secretary  :  Mr.  President  and  Gentlemen — ^The  Com- 
mittee appointed  in  January.  i()oo.  reported  upon  a  revised  con- 
stitution and  by-laws.  At  the  annual  meeting  of  Januarv^  Stli, 
1900,  they  presented  a  draft  of  a  new  constitution  and  by-laws, 
copies  of  whicli  were  printed  and  sent  out  to  each  member  for 
examination  and  reply.  I  will  read  first  the  Article  and  Section 
as  presented  by  the  Committee,  and  then  the  amendment  as 
suggested  by  the  replies  which  I  have  received. 

[At  the  suggestion  of  Mr.  Punderford,  no  one  objecting,  the 
President  directed  the  Secretary  to  continue  to  read  until  a  sec- 
tion was  reached  to  which  there  was  any  objection  or  concerning 
which  iherc*  wt-rc  any  remarks,  when  all  the  preceding  sections 
wmild  1)0  |)iit  V.)  vote,  and  the  questioned  section  be  then  taken 
up.] 

Articlo  [,  "Xanic  auil  C)biect.**  was  as  follows:  *The  name 
of  this  Association  shall  he  The  Coiniecticut  Civil  Engineers' 
Assnciati'Hi."  It  has  been,  however,  suggested  by  the  Xew 
Haven  inomlxTs  that  the  name,  instead  of  being  **The  Connecti- 
cut Civil  luigineers'  Association"  shall  be  *'The  Connecticut 
SiKMetv  oi  Civil  Kno-ineers." 

Then  Section  j.  Object,  was  read.  Then  Article  II,  Section 
1,  Menil^rship,  was  read.     Section  2,  Members.     Then  Section 
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3,  Honorary  Members.     Then  Section  4,  Associate  Members, 
was  read  as  follows: 

Section  4:  "Any  person  may  become  an  associate  member 
who  is,  by  scientific  attainments  or  practical  experience,  com- 
I)etcnt  to  co<)jx?rate  with  engineers  in  the  advancement  of  pro- 
fessicinal  knowledge  and  practice,  but  who  is  not  a  professional 
engineer:  or  also,  any  young  man  who  intends  to  follow  some 
branch  of  engineering,  l>ut  who  by  reason  of  age  or  lack  of 
cx[x*rience  is  not  eligible  to  admission  as  a  member.  Associate 
members  shall  have  no  vote,  nor  shall  they  be  eligible  to  any 
office." 

In  the  amendment,  the  only  change  is  in  the  words,  *'also  any 
yoimg  man" ;  that  is  changed  to  read,  *'or  any  young  man  who 
intenils  to  follow  some  branch  of  engineering." 

After  considerable  discussion.  Section  4  was  adopted  to  read 
as  follows:  "Any  person  desiring  to  become  associated  with 
this  SfHziety.  who  is  not  eligible  to  active  membership,  may 
make  application,  and  if  said  application  receives  a  favorable 
report  from  the  l)oard  of  direction,  it  shall  be  acted  upon  by 
the  S(Kiety  at  the  next  regular  meeting,  and  if  said  candidate 
shall  receive  a  majority  of  the  votes  cast  he  shall  be  declared 
elected  as  an  asscxriate  member.  Associate  members  shall  have 
no  vote,  nor  shall  they  be  eligible  for  any  office." 

Article  III.  Section  i,  Officers,  then  read. 

Section  2,  Election  of  Officers,  then  read  as  follows:  "The 
officers,  excepting  the  assistant  secretary,  shall  l>e  elected  at  the 
annual  meeting  only,  and  shall  hold  their  resjx'ctive  offices  until 
the  final  adjournment  of  the  meeting  in  which  others  are  elected 
and  qualified  in  their  places." 

In  the  first  section  there  is  nothing  but  the  necessar}-  change 
in  the  name,  and  in  the  second  the  fonn  is  amended  by  striking 
out  the  word  "only,"  so  as  to  have  it  read  :  "The  officers,  except- 
ing the  assistant  secretary,  shall  be  elected  at  the  annual 
meeting." 

Section  3,  The  President,  then  read. 

Section  4,  \'ice- President,  then  read. 

Section  5,  Secretary,  then  read. 

Section  6,  Treasurer,  then  read. 

Section  7.  Assistant  Secretary,  then  read. 

Section  8,  Board  of  Direction,  read  as  follows:  **This  P.oard 
shall  consist  of  the  president,  the  two  vice-presidents,  and  the 
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four  directors.  It  shall  have  supervision  and  care  of  all  the 
affairs  and  property  of  the  Association,  and  shall  conduct  the 
same  in  accordance  with  the  Constitution  and  By-Laws.  The 
president  or  one  of  the  vice-presidents  shall  preside  at  all 
meetings  of  the  Board,  in  the  order  of  seniority.  In  the  absence 
of  all  these  officers  a  chairman  pro  tern,  may  be  appointed  for 
the  meeting:.  The  first  year  after  this  section  is  adopted,  four 
members  shall  be  chosen  at  the  annual  meeting,  one  from  each 
Congressional  district :  two  shall  be  chosen  for  a  term  of  one 
year  and  two  to  serve  two  years.  At  all  subsequent  annual 
meetings  two  members  shall  be  chosen  to  ser\*e  two  years,  pre- 
serving, always,  the  representation  from  each  Cong^ressiwial 
district.  Four  members  shall  constitute  a  quorum  to  transact 
business." 

In  the  amended  Constitution  that  section  is  left  just  the  same, 
except  that  in  the  last  part  of  it  the  words  "one  from  each  Con- 
gressional district"  are  stricken  out.  and  the  words  *'presen- 
ing,  always,  the  representation  from  each  Congressional  dis- 
trict." That  is  stricken  out  also.  That  is  all  there  is  to  .\rticle 
III. 

The  PREsmEXT:  Gentlemen,  you  have  heard  these  sections 
read  of  Anicle  III:  also  the  amendments.  What  is  it  your 
pleasure  to  do  with  them? 

A  Member:    1  move  the  adoption  of  Article  III. 

The  I^residext:    L'mler  which  head? 

A  Member:  Under  the  last  head:  the  way  it's  suggested  to 
amend  it. 

The  Presidext:  Is  there  any  other  modification  suggested 
in  Article  III  ? 

The  Secretary:  Xotliing  only  to  strike  out  that  about  the 
CotiL^Te<si(>nal  districts.  And  the  word  "the"  is  inserted  before 
the  w. 'rds  '*ft>iir  direct'>rs"  in  the  second  line. 

Thi:  Pkes!i>ext:  The  idea  is  this:  we  may  have  five  Con- 
i^re^si.'ual  districts,  and  if  tliat  is  left  in.  it  may  hamper  us  in 
the  selection  v»f  the  men.  It  wouldn't  be  ver\-  convenient  to 
liave  tliis  >eetinn  call  i\»r  fi^ur  directi^rs,  one  from  each  district, 
an<l  have  tive  districts.  If  there  is  any  reason  hereafter  for 
puttini;-  in  "I'oni^res^iv.na!  districts"  here,  a  resolution  to  that 
etYect  will  be  just  as  much  in  order  then  as  it  is  now. 

Mr.  X'orce:  Mr.  President.  1  move  that  Article  I II  be  accepted, 
except  in  Section  2  strike  out  the  word  "onlv" ;  in  the  last  part 
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cif  Section  6  insert  the  word  **anniially/'  so  the  1)oard  of  direc- 
tion shall  audit  annually,  and  in  Section  8,  strike  out  "one  from 
each."  etc.,  and  "preservinj^,  always,"  etc.,  and  substituting 
"Society"  for  "Ass(Kiation,"  where  necessary. 

Motion  |>assed  as  stated. 

The  Skcretary:  "Article  IV.  Elections — Officers.  Sec- 
tion I  :  At  each  annual  meeting  the  Association  shall  elect  a 
president  and  a  secretary  and  treasurer  to  serve  one  year ;  also 
two  directors  to  serve  two  years.  The  president  shall  l>e 
ineligible  to  immediate  re-election  after  serving  two  terms." 

I  would  state  that  I  think  there  is  an  omission  there,  as  it  savs 
nothing  alx)ut  vice-presidents. 

The  President:   Where  do  you  mean? 

The  Secret.vrv:  It  says  nothing  about  the  election  of  any 
vice-presidents  in  that  article  of  the  Constitution.  I  think  that 
is  an  omission. 

The  President:  They  should  be  put  in. 

Section  2:  "Elections.  How  conducted/'  was  then  read  as 
follows:  "The  election  of  officers,  except  the  assistant  secre- 
tary, shall  be  by  letter  Imllot  at  the  annual  meeting.  The  polls 
will  close  at  eleven  o'clock  in  the  morning  on  the  day  of  the 
annual  meeting." 

Then  th'^e  is  an  amendment  which  takes  the  place  of  this 
next  paragraph  of  Section  2.  The  section  in  the  committee's 
report  is :  "The  presiding  officer  shall  ap|X)int  tellers  to  canvass 
and  report  in  writing,  in  detail,  the  number  of  votes  cast  for 
each  officer,  and  the  presiding  officer  shall  announce  the  result 
at  the  meeting."  That,  in  the  amendment  to  the  second  part  of 
Section  2  is  entirely  changed,  and  reads :  "At  a  previous  meeting 
the  society  shall  choose  a  nominating  conmiittee  of  f\\c,  who 
shall  submit  to  the  secretary,  not  less  than  sixty  days  before  the 
annual  mc»eting,  the  names  of  three  candidates  for  each  office. 
Letter  ballots  shall  then  be  sent  by  the  secretary  to  each  member 
at  least  thirty  days  before  the  day  of  the  annual  meeting.  Each 
ballot  shall  l)c  returned  to  the  secretary  enclosed  in  two  envel- 
opes: the  inner  one  to  Ik*  blank,  and  the  outer  one  to  l>e 
endorsed  by  the  sender." 

The  President:  I  think  that  is  about  enough  to  discuss  at 
present.  This  was  taken  from  the  Boston  StK'iety,  if  I  remem- 
licr  correctly,  and  there  was  a  ballot  submitted  that  is  sent  out 
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hv  this  committee  of  five.  This  committee  nominates  three 
men  and  prints  their  names  on  the  ballot,  and  below  the  names 
there  is  a  blank  space  left  for  a  meml>er  to  fill  in  another  name 
that  he  choses  to  vote  for,  or  if  he  doesn't  care  to  take  any  one 
of  the  ones  nominated.  That  is  supposed  to  fix  the  minds  of 
the  members  on  those  particular  ones  who  are  eligible,  and  not 
only  eligible,  but  as  members  that  would  be  preeminently  fitted 
for  the  particular  places.  These  blanks  are  sent  out,  three  men 
being  nominated  in  each  instance,  and  the  man.  or  the  one  you 
choose  to  vote  for  is  indicated  by  a  cross  opposite  the  man's 
name,  or  you  can  write  in  your  own  choice  and  indicate  that  you 
vote  for  him. 

The  reason  for  using  two  envelopes,  which  seems  cumber- 
some, is  this :  the  envelope  on  the  outside  is  addressed  to  the 
secretary  in  order  to  get  it  to  him.  That  is  the  one  that  the 
secretary  receives.  You  put  your  name  on  it.  After  the  sec- 
retary finds  that  the  man  is  in  full  and  regular  standing,  he 
marks  it  **0.  K.."  and  it's  ready  to  be  handed  to  the  tellers  and 
canvassed  at  the  election,  no  name  ap[>earing  on  the  envelope 
going  to  the  tellers.  It  is  in  a  sense  a  secret  ballot,  and  the  tellers 
will  have  no  occasiini  to  know  who  voted,  or  how  they  voted. 
The  reason  I  explain  this  is,  because  the  member  who  submitted 
this  style  of  l)all()t  is  nut  here,  and  he  asked  me  to  say  something 
about  it.  Whether  you  think  that  is  too  much  to  be  done  at  this 
time  is  a  matter  for  you  to  say.  1  would  like  to  hear  your  ideas 
about  that.  Mr.  I'ord,  you  arc  from  Mr.  Bunce's  office.  Have 
you  had  any  discussion  with  him  about  it? 

Mr.  Ford:  Xo,  sir.  J  haven't  had  any  with  him.  I  know  that 
Mr.  (iraves  came  up  there  to  see  Mr.  Bunce  about  it.  They 
thou<^ln  it  niii^ht  he  a  ci^olxI  scheme  not  to  have  any  committee. 
hut  to  send  out  sini|)ly  a  l)lank  ballot  in  order  to  get  a  personal 
oj)inion  as  t*)  candidates  fnnii  every  memlxrr  of  the  Society, 
and  tlun  taki-  iIk^sc  that  had  the  highest  number  of  votes.  That 
is  the  wa}-  it  was  orii^^inally  plaimrd,  I  think.  They  thought 
]Krha])S  y.iu  w^uld  i^et  a  better  expressic^n  of  opinion  from  ever}' 
ineniljer  (»f  tlie  Snciet}-  in  that  manner,  and  the  candidates  would 
n«»t  he  >iniply  the  npiuion  (a'  the  live  members  who  composed  the 
committee.  The\  thoui^ht  it  would  l)e  more  representative,  and 
it  would  he  ])etter  to  ^et  the  individual  opinion  of  the  members 
withoiu  an\  coniniittee.      I  rentemher  that  is  about  the  wav  they 


DISCUSSION    OF   COXSTITUTIOX.  2$ 

talked  of  that  particular  section.  I  didn't  follow  it  out  to  see 
how  those  five  members  were  to  be  nominated  in  the  first  place. 
Is  that  by  the  board  of  direction? 

Mr.  Vorce:  No,  that  is  done  at  the  meeting  before.  The 
meeting  before  nominates  the  committee.  The  article  provides 
that  the  Society  as  a  whole  shall  appoint  the  five  members. 

Mr.  Ford:  They  shall  elect  the  five  memljcrs;  that  is  at  such 
meeting,  or  at  the  annual  meeting? 

The  Skcrktarv:  It  says  "the  previous  meeting." 

Mr.  Ford:  I  shouldn't  think  that  was  verv  clear. 

The  President:  Why  not  say  at  the  annual  meeting  instead 
of  at  the  previous  meeting? 

Mr,  Ford:  The  previous  meeting  might  be  taken  to  mean  any 
meeting  tliat  had  intervened  before  the  election.  There  might 
be  special  meetings. 

The  President:  I  should  think  before  the  annual  meeting 
would  be  better.  If  you  adopt  it,  it  would  be  better  to  say  at 
the  meeting  before  the  annual  meeting.  The  election  is  at  the 
annual  meeting. 

A  Member:  That  is,  have  the  committee,  if  you  are  going  to 
have  a  committee,  appointed  at  the  regular  meeting  before  the 
annual  election? 

The  President:   I  think  that  is  a  good  scheme. 

Mr.  \'orce:  These  five  members  are  elected  by  the  Society 
as  a  whole,  and  the  committee  chooses  those  members  who  are 
deemed  fitted  for  the  offices.  In  that  case  anv  nomination  thev 
make  is  merely  the  opinion  of  the  individual  members. 

Mr.  Ford:  I  think  that  necessarily  precludes  the  getting  of 
anv-thing  like  the  honest  sentiment  and  opinion  of  the  members 
on  this  matter.  After  the  letters  were  sent  out  you  would  get 
some  replies  from  the  members,  but  you  wouldn't  get  much 
advice  as  to  who  they  wanted  for  office. 

Mr,  Vorce:  While  the  nominations  would  express  the  indi- 
vidual opinion  of  the  committee,  I  think  if  you  left  it  to  the 
Societv  as  a  whole,  to  nominate  the  members  that  thev  wanted 
as  candidates,  you  would  have  fifteen  or  twenty  nominees,  and 
you  would  have  to  proceed  in  the  same  old  course  that  we  do  in 
every  annual  meeting  now.  This  doesn't  ini]>osc  candidates 
upon  anybody  who  doesn't  want  them,  but  it  simply  gives  the 
meml>ers  a  chance  for  an  expression  as  to  the  members,  or  men 
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who  have  been  nominated  by  the  nominating  committee.  I  do 
not  think  it  takes  away  any  of  the  powers  of  any  member  of  the 
S*xiety.  A  nieml)er  is  his  own  free,  active  agent  to  vote  as  he 
'^ees  fit.  just  the  same  as  he  was  before.  It  is  more  suggestive 
than  otherwise.  It  simply  gives  a  member  a  little  pi^inter  it  he 
wants  a  pointer.  If  he  d<x?sn't  want  it  he  can  put  down  whom 
he  wants. 

Mr.  Ford:  If  you  send  out  this  letter,  and  you  only  have 
fifteen  or  twenty  answers,  how  would  you  proceed  then? 

The  Presidext:  This  section  attends  to  that.  It  says  that 
the  ballots  shall  l»e  returned  t«.»  the  secretary*,  so  that  wouldn't 
have  any  etlcct  on  the  original  way.  or  the  amended  way.  It 
wcHild  worU  ui  one  case  just  the  same  as  in  the  other. 

Mr.  Snell  :  I  was  gt:»ing  to  say.  Mr.  President,  that  if  you  do 
not  have  any  way  • -f  nominating  these  members,  you  will  ne>*er 
have  an  electi»;^n.  for  the  next  section  pr«:»vides  that  a  majorit)' 
shall  elect.  V«.ni  wt-uMn't  get  it.  If  you  had  fifty  v«:>tes  y<7u 
mii^ht  have  hftv  rnt-n  voted  for.  and  much  more  likelv  to  be  so. 
I  think,  than  that  there  W'.>uld  !)e  a  majority  for  anyone.  There 
iK-ver  would  he  an  electi«''n. 

Mr.  \'»>r<:-::  That  ■  bjecti' ii  ■•:  Mr.  SnelFs.  that  it  wrdd 
:iiTi'>iint  to  a  i>k:r:i;it\  vicctim^  iiistca'l  >>(  a  niai'.'ritv.  relates  t-^ 
-ii-TTH'thiii'.^  \vhiv:i'>  ui!!  o-nie  a  !i:::e  ^'it:  later.  Still,  it's  a  ven" 
i^iH^l  \M-\\)t  :o  ni'sc.  Ar-l  [  ::v!tiI<  ::'>  a  very  pertinent  p«>int.  That 
'<  n't^t!ele«l  si  1:1- '.\  iui:  ar'i'.r  r'^i  :t:.::-...1  ,.^f  the  American  Nxiety 
■  ■f  i^'ivi!  l'i^:^'T^,,vr<.  T'^c-;.  •:■  rvinate  an-l  leave  a  blank  space 
f  r  ;iM\  T^ari'e  -buz  a*i>  TneTi^-K.-r  riix^i::  wisii  tr*  suggest,  and  pro- 
vXt.'!  ::xi:  t':<r  t"ne  <a'^ie  a-*  'a  •  •  •:•  .  'ibe  V"te>  are  »^^)ened  at  tlie 
i""'.'.a!  ••:'.x'''i:ii:.  aTi«:  -.'x'  <  rncv^<  ^"ec^cti  the  same  way. 

\  M    ^       ■<      '">•«■<  '''a:  •••a-  r::;   iTK-an  a  mair-rity  of  the  votes 

Ki-'-r-'r      r  '^'L  members.     If  thev  don't 


..   V  \      'T 


' '  •  1  •■ .   .       I  .    •  I ' ; 


.'•-      V       I 


•'  -'"v   ••    M-    i"  '.  i;^  -  Jven  the  custom  that  the 

■     ■>     rv    ••:■■!■'.:■.<■    •'■:  t"    -car    r«>    year.     That   has 

v\.'  ■^.  '  •  '        ^.     \  •:  Mv'^^-  ^  ■  me  it's  rather  unneces- 

x.r  .         •.,. V   a    ■.  !•    -M'";^    .•  !"  !'*'vj'j  t- >  nominate  tw«)  men 

'  •:   ■  X    v^i  ■.\v.»     /'vv ^.  av''  a  '. !:a'i.  when  the  man  that  is 

•I.  ;  .1  \'ve  preMiknt   '.s  i^rac^'ci"'    -•."■-     i  getting  turned  down. 
I    >>.-i';.:    tiunk    it    tlii^  aj>}>l:e':    *■■   :''U.-   ■ -tftces  except  the  vice- 
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Motion  seconded  and  passed. 

Mr.  Bishop:  I  move  that  clause  relating  to  a  nominating 
committee  be  stricken  out. 

Motion  not  seconded. 

Mr.  Snkll:  Mr.  President,  I  move  that  Section  2,  as 
amended,  be  accepted  as  read. 

Motion  seconded. 

Mr.  Vorce  :  Don't  vou  think  vou  would  better  use  the  word 
"annual"  there  so  as  to  make  it  read  at  the  "annual  meeting" 
instead  of  "at  the  previous  meeting." 

Mr.  Sxell:  Why  couldn't  you  say  "annual  meeting  after 
1902?" 

The  President:  You  could  put  it  at  the  previous  meeting 
and  subsequently  at  the  annual  meeting.  Is  that  accepted  by 
the  one  that  makes  the  motion? 

Mr.  Snell  :   I  think  that  would  be  all  right. 

Motion  passed. 

Section  3.     ^Members  in  arrears,  etc. — then  read  and  passed. 

Section  4.     Majority  elects — then  read  and  passed. 

.Section  =;.     Notification — then  read. 

Section  6.  X'acancies — then  read  as  follows:  **\'acancies 
occurring  for  any  cause  in  the  list  of  officers  shall  be  filled  by 
the  board  of  direction  *hy  some  active  member,  who  shall  serve 
out  the  unexpired  term.'  " 

In  the  amended  copy,  the  words  after  "direction"  are  stricken 
out. 

Mr.  \'()kcE:  I  move  thai  Section  5  be  accepted  as  read,  and 
SccticMi  6  as  amended. 

Motion  seconded  and  passed. 

Section  7  then  rea<l  as  follows:  **Meml)ers  may  be  elected  to 
any  tirade  at  any  meeting  of  the  Association,  a  notice  of  which 
mcetinjL^'  liaving  been  sent  to  the  Post  OflPice  address  of  ever)' 
meniher,  ten  days  in  a<lvance.  .\ny  candidate  having  five  nega- 
tive votes  shall  be  rejected,  and  n(^  rejected  candidate  shall  be 
elli;iMe  for  election  for  one  year.  In  case  of  rejection  no 
minute  shall  he  puhlished,  but  the  sccretarv  shall  notifv  the 
applioanl  by  letier." 

As  amended,  this  section  reads  as  follows:  "Each- application 
shall  be  annoimoed  on  tlie  notices  for  the  next  meeting  after  it 
is  received,  shall  ihoii  l)e  considered  bv  the  board  of  .direction, 
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and.  if  approved,  shall  be  presented  to  the  Society  for  ballot  at  a 
rejj^ular  meeting.  If  the  candidate  receives  not  more  than  four 
adverse  l)allots  he  shall  be  declared  elected." 

After  much  discussion,  a  short  recess  having^  been  taken,  there 
bein^  no  quorum,  the  meeting  was  again  called  to  order  at  4.45, 
in  one  of  the  parlors  of  the  Tontine,  and  Section  7  was  adopted 
to  read  as  follows:  Section  7.  Election  of  Mem1>ers — "Each 
application  shall  be  announced  on  the  notices  for  the  next  meet- 
ing after  it  is  received,  shall  then  be  considered  by  the  board 
of  direction,  and,  if  approved,  shall  be  presented  to  the  Society 
for  ballot  at  a  regular  meeting.  If  a  candidate  receives  a 
majority  of  the  ballots  he  shall  be  declared  elected.  In  case  of 
rejection,  no  minute  shall  be  published,  but  the  secretary  shall 
notify  the  applicant  by  letter.*' 

Section  8.  Applications  for  Membership — then  read  and 
pa  <5sed. 

Article  V.     Meetings. 

Section  i.     Annual  Meeting — then  read. 

Section  2.  Special  Meetings — then  read  as  follows :  "Special 
meetings  may  be  called  by  the  president,  and  when  so  called, 
n(>tice  of  the  meeting,  specifying  the  business  thereof,  shall  be 
mailed  bv  the  secretarv  to  the  Post  Office  address  of  each 
member  at  least  ten  days  before  such  meeting  shall  Ix^  holden. 
Special  meetings  shall  be  called  by  the  president  on  written 
application  of  any  five  meml>ers." 

The  amended  Constitution  changes  the  word  "holden"  to  read 
"held,*'  and  in  the  last  clause  it  is  changed  so  that  special  meet- 
ings shall  l>e  called  by  the  president  on  the  application  of  ten 
memlHTs. 

Section  3.     Quorum — then  read. 

Section  4  then  read :  "The  opinion  of  the  Society  may  be 
expressed  on  subjects  affecting  the  public  welfare,  provided  that 
this  opinion  does  not  carry  with  it  the  promotion  of  the  interests 
of  any  individual,  finii,  association,  or  corporation." 

All  the  difference  in  that  is  the  word  **Ass<x"iation.'*  which  is 
changed  to  "Society." 

Uy  motion  it  was  voted  that  Article  \'  be  adopted  as  read 
with  Section  2  as  amended.  Hy  motion  it  was  voted  to  recon- 
sider and  amend  previous  action  and  strike  out  Section  4 
entirelv. 
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Article  \'I.  Entrance  Fees  and  Dues — was  then  read  as  fol- 
lows: "Section  i.  The  annual  dues  of  active  and  associate 
members  shall  be  S3  per  year,  payable  in  advance  at  the  annual 
meeting:.  Meml)ers  elected  at  any  time  of  the  year  shall  pay  full 
dues  for  that  year. 

Section  2.     Honorary  members  shall  pay  no  annual  dues. 

Sectiim  3.  The  Imard  of  direction  shall  have  power  to  remit 
ilues  u\xm  application  in  writing^.  staling  the  reasons  therefor." 

Motion  duly  made  and  seconded  that  Sections  i.  2  and  3  l)e 
accept eil  as  read. 

r»y  vole,  this  was  amendeil  to  strike  out  all  after  "dues"  in 
Stw  3  and  to  insert  therefor,  "when,  in  their  opinion,  it  will  be 
t\»r  the  iK'st  interests  of  the  S«..ciety." 

Article  \TI.  IVprivaiion  uf  Memlx^rship — then  read  as  fol- 
lows :  "Section  i.  Any  meml>er  wh<.»se  dues  shall  remain  unpaid 
t\^r  one  year  >hall  be  notified  by  the  treasurer,  by  sending  by 
reijistereil  mail  a  bill  vyr  dues  in  arrears,  on  the  face  of  which 
f>i!!  shall  be  printer  I  tl:e  sections  oi  the  Constitution  covering 
such  cuse<.  \i  the  'lues  are  not  paid  within  thirty  days  after 
sv.oli  not'riairi  n.  ti^e  rratter  shall  f>e  presente»J  to  the  board  of 

[■\  TTi.  :*.  r.  ::  '.a-  v   :c':  :-    .ittki:!  hv  insertin;^  two  years  for 

■rx-  ><.a-.  J."  !  *  '  -i-.-.Nj     -.::  a".  :if:-r    ■lirecti'  n"  and  insert  ihere- 

!  T.  *'\v:     -'•.:!'    'a-.  .  :" -.  :«  '•.  vr  :     -ir  v  siicii  menil>er  from  the 

^vcv-  •*    J       !\v-:^'\i**-  •' — •;'',"    "jail    as    ioII«>ws:     "Resis::na- 

-.   .,^  •-•>:  '  ^  >-' !••:*.'  •"      - ;j.  ar.  1  may  rn.-  accepiei  by  the 

'  .-■  ■     ''    '•-vC*-'  r    n'^."  a"  ^-^  •;■  '-jiirxss  :•  •  the  Ass^-Hriation  has 


I-  '     -.  ■  ■      i:*-.--:  I'V  :  n-ert  in  :j  after  "writing 
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PROCEEDINGS 

OF   THE 

SUMMER    MEETING 

HELD   AT 

Norwich  and  New  London*  August  27,  1901. 


The  members  and  p^uests  to  the  numl>er  of  75  met  at  the  new- 
plant  of  the  Continental  Compressed  Air  Co.  at  Taftville  about 
II  A.  M.,  and  were  cordially  received  by  Col.  John  A.  Inslee, 
the  (ieneral  Manajj^er.  and  Herl>ert  M.  Knijj^ht.  the  resident 
Knj^neer.  The  plant,  which  was  then  in  course  of  construc- 
tion, was  novel  and  most  interesting^,  and  it  was  hoped  that  the 
Society  would  be  able  to  have  a  description  of  the  same  to  print 
in  the  Report. 

At  noon  the  meml>ers  boarded  the  train  and  were  taken  to 
Xew  Lon<lon,  where  the  Ciovernment  tug  Castle  was  in  waiting 
to  take  the  party  for  the  afternoon  programme. 

Thev  were  first  taken  across  the  river  to  the  works  of  the 
lilastern  Shipbuilding  Co.  in  Groton,  where,  through  the  cour- 
tesy of  Mr.  Chas.  A.  Hanscomb.  President,  they  inspected  the 
two  steel  steamships  being  built. 

When  the  party  returned  to  the  steamer,  lunch  was  served 
while  making  the  trip  across  the  Sound  to  luirt  H.  G.  Wright 
on  Fisher's  Island. 

Si)ecial  pennission  having  been  secured  from  the  Secretary 
of  War,  the  party  was  shown  around  the  new  fortifications  then 
in  course  of  construction. 

Through  the  courtesy  of  Maj.  Smith  S.  Leach,  Corps  of  Kng., 
this  part  of  the  trip  was  made  very  interesting  and  instructive. 
and  much  credit  is  due  to  him  for  the  many  favors  in  the  way 
of  transportation,  as  well  as  the  clear  and  pleasing  way  in  which 
he  described  the  works  and  the  methods  employed. 

The  steamer  then  look  the  party  back  to  .\'ew  London  in 
time  for  the  evening  train. 
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Through  the  courtesy  of  Mr.  C.  C.  Ehvell,  Asst.  Supt.  of  the 
Shore  Line  Division  X.  Y.,  X.  H.  &  H.  R.  R..  a  special  train 
was  provided  from  X'orwich  to  Taftville  and  return,  and 
through  the  courtesy  of  Mr.  W.  L.  Adams,  Supt.  of  the  Xorwich 
Street  Ry.  Co.,  a  special  trolley  car  was  provided  from  Baltic 
to  Taftville. 

Mr.  Geo.  S.  Miller  and  Mr.  Fred  L.  Wheeler  were  elected 
as  active  members. 

The  following  X'ominating  Committee  was  appointed  to  send 
in  nominations  for  officers  for  the  ensuing  year:  C.  H.  Bunce. 
J.  C.  Tracy,  C.  E.  Chandler,  E.  P.  Augur  and  Norman  McD. 
Crawford. 

\'()tes  of  thanks  were  passed  as  folllows :  To  the  Continental 
Compressed  Air  Power  Company;  Assistant  Superintendent 
C.  C.  Elwell  of  the  X.  Y.,  X.  H.  &.  H.  R.  R.  Company;  to 
Superintendent  \V.  L.  Adams  of  the  Xorwich  Street  Railway 
Company ;  the  Eastern  Shipbuilding  Company,  and  to  the  local 
committee  of  arrangements. 


REPORT  OF  THE  PROCEEDINGS 


OF   THK 


Connecticut  Society  of  Civil  Engineers 


AT   THK 


Eightttnth  Annual  Meeting  held  at  Hartford,  Conn*, 

February  Uth,  S902. 


Convention  called  to  order  at  10.35  A-  ^f*  President  Henry  J. 
KellogfTf  of  New  Haven  in  the  chair. 

The  President  appointed  Mr.  F.  L.  Ford  to  assist  the  members 
of  the  Executive  Committee,  Messrs.  J.  Frederick  Jackson  and 
L.  E.  Daboll,  to  audit  the  accounts  of  the  Treasurer. 

A  short  recess  was  taken,  awaiting  the  report  of  the  Auditing 
Committee. 

Meeting  called  to  order  again,  and  by  motion,  it  was  voted 
to  accept  the  minutes  of  the  last  meeting  without  reading,  and 
onler  them  printed  in  the  annual  report. 

Since  the  Hoard  of  Direction  was  not  called  into  existence 
until  after  this  meeting,  ihcy  presented  no  rcix:)rt. 

The  Executive  Committee  presented  the  following  report: 

To  the  President  and  Members  of  the  Conneeticut  Soeiety  of 
Cnnl  Engineers: 

Gkntlemex: — Your  Committee  held  three  meetings  during 
the  year,  the  first  at  the  Hotel  Garde,  New  Haven,  March  16, 
1901.  when  arrangements  were  made  for  holding  the  spring 
meeting  at  New  Haven:  the  second  at  C'ity  Hall,  New  Haven, 
on  July  23,  ic)oi,  to  arrange  for  holding  the  summer  meeting  at 
Norwich  and  New  London,  and  for  supplying  the  memlKTS  with 
copies  of  the  new  Constitution  and  By-laws;  and  the  third  at 
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New  Haven,  January  ii,  1902,  to  arrange  for  holding  the  eigh- 
teenth annual  meeting  of  the  Society  at  Hartford. 

Respectfully  submitted, 

Henry  J.  Kellogg  (ex-officio), 
Herbert  C.  Keith,  New  Haven, 
Norman  McDonald  Crawford,  Hartford, 
Loren  E.  Daboll,  New  London, 
J.  Frederick  Jackson,  New  Haven, 

Executive  Committee. 

The  following  report  was  submitted  by  Secretarj^  George  K. 
Crandall : 

New  London,  Conn.,  Feb.  nth,  1902. 

To  the  Officers  and  Members  of  the  Connecticut  Society  of 
Civil  Engineers: 

Gentlemen  : — The  seventeenth  annual  report  of  this  Society, 
containing  the  proceedings  of  the  spring  and  summer  meetings 
of  1900,  and  the  seventeenth  annual  meeting  held  at  Hartford, 
Conn.,  January  8th,  1901,  was  printed  early  in  the  spring  of 
1901,  and  sent  out  to  all  the  meml>crs,  as  well  as  to  the  societies 
with  which  we  exchange. 

The  spring  meeting  for  1901  was  held  at  New  Haven  on 
April  20th,  at  ShefTield  Hall. 

The  summer  meeting  was  held  at  Norwich  and  New  London 
on  August  27th,  and  was  attended  by  about  seventy-five  mem- 
bers and  guests. 

An  important  feature  of  the  year's  work  was  the  adoption 
of  a  new  Constitution  and  By-laws,  at  the  spring  meeting,  some 
of  the  provisions  of  which  cannot  be  fully  in  force  until  the 
election  to-day  of  the  Board  of  Direction,  which  takes  the  place 
of  the  P^xccutive  Committee. 

The  new  Constitution  and  By-laws  have  been  printed  and  sent 
to  every  member. 

I  wish  to  call  the  attention  of  the  members  to  the  fact  that 
llic  reports  for  the  past  two  years  have  cost  the  Society  much 
more  than  in  previous  years,  as  they  have  been  much  more 
voluminous,  and  have  contained  manv  more  illustrations  and 
tables.  This  was  considered  by  the  Managers  to  be  desirous, 
and  1  am  sure  that  it  has  been  appreciated.     This  increase  of 
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cost  has  been  larg^ely  met  by  the  extra  advertisements  which 
liave  been  secured  through  the  efforts  of  the  President  and 
Secretary,  but  I  would  suggest  that  each  and  every  member 
might  aid  in  this  work  by  including  some  dealer  or  contractor  in 
his  section  to  advertise  in  our  report. 

The  increase  in  membership  during  the  past  year  has  been 
very  encouraging.  There  have  been  three  honorary  members, 
two  associate  members,  and  thirty-five  active  members  elected. 

( )ne  honorar}-  member,  Mr.  Robert  R.  Smith  of  New  Hart- 
ford, died  May  12th,  1900,  but  his  death  was  not  reported  to 
your  Secretary  until  1901. 

Four  active  members  have  withdrawn  from  membership  dur- 
ing the  past  year.  The  membership  now  consists  of  nine  hon- 
orary, two  associate,  and  one  hundred  and  ninety-eight  active 
mcml)ers,  a  total  of  two  hundred  and  nine. 

Respectfully  submitted, 

George  K.  Crand.vll,  Secretary. 

F^y  motion,  it  was  voted  that  the  report  be  accepted  and 
printed  in  the  annual  report. 

The  Auditing  Committee  not  l>eing  quite  ready,  the  report  of 
the  Treasurer  was  passed  over  and  the  Reports  of  Special  Com- 
mittees taken  up. 

c.)n  motion  of  Mr.  r>unce  it  was  voted  that  the  reports  of 
special  committees  l)e  read  by  title  and  the  rejx^rts  printed  in  the 
pr- HTccdings  of  the  meeting  for  distribution  and  discussed  at  the 
next  meeting. 
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To  the  President  and  Members  of  the  Connecticut  Society  of 
Ciznl  Engineers: 

Vour  Committee  would  beg  leave  to  submit  the  following 
rejx>rt:  In  accordance  with  the  request  of  the  President  we 
have  endeavored  to  obtain  information,  but  have  met  with  but 
little  success  from  the  members  of  the  Society. 

Your  Committee  wish  to  express  their  thanks  to  Mr.  John  F. 
Fairchild.  C.E..  of  Mount  X'ernon.  X.  V.,  for  his  article  on 
••plotting,*'  to  Mr.  Walter  A.  Miles,  C.F!.,  of  Mount  Vernon, 
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the  property.  It  is»  of  course,  not  as  accurate  as  a  coordinate 
plotting,  but  for  the  general  plotting  of  deed  descriptions  where 
you  do  not  require  extreme  accuracy,  it  will  do. 

"Common  Sense"  in  Field  Work. 
■     W.  A.  Miles,  C.E.,  Mt.  Vernon,  N.  Y. 

Great  regard  has  always  been  paid  to  the  man  who  "calls  a 
spade  a  spade,"  but  the  practical  mind  goes  a  step  further  and 
pays  homage  to  the  man  who  makes  a  spade  a  spade.  In  eluci- 
dation of  the  foregoing  assertion,  let  us  consider  the  chances  of 
employment  on  a  work  of  excavation,  between  Mr.  Thomas 
Costigan  (No.  17  on  the  payroll),  who  elevates  a  heaping 
shovelful  of  earth  every  twenty  seconds  of  the  day,  without 
complaining  of  a  strained  back  or  losing  the  fire  from  his  pipe, 
and  Mr.  Penny,  who,  utilizing  a  bank  holiday  in  preparing  a 
flower  bed  in  the  front  yard,  reduces  the  capacity  of  the  same 
shovel  to  that  of  a  tablespoon  and  wastes  energy  enough  to 
develop  a  golf  course ;  yet  were  either  to  be  asked  whence  the 
difference,  a  good  reason  would  be  hard  to  get.  Now,  what  is 
true  of  the  shovel  and  its  use,  is  true  of  everv  tool  and  instru- 
ment  in  every  and  any  branch  of  business ;  but  for  the  purposes 
of  this  discussion,  let  us  make  the  application  where  it  will 
appeal  to  us  and  to  our  pocket  books  in  the  conduct  of  field 
work. 

The  average  transitman,  if  ordered  to  equip  his  party  for 
the  survey  of,  say,  sixty  acres  of  farm  land,  surrounded  by 
crooked  stone  walls  and  streams,  and  well  grown  to  brush  and 
timber,  would  make  out  a  list  which  would  include  the  following : 

1  Axe.  2  Stone  Chisels. 

2  Bush-hooks.  3  Plumb-bobs. 

1  Light  Bar.  Pins. 

2  or  3  Ranging-poles.  Tacks. 

Bag  containing: — 

I  100  ft.  Steel  Tape.  Red  and  White  Cloths. 

I  50  ft.  Cloth  Tape.  Angle  Mirror. 

Spool  of  Bob-cord. 

Now,  if  the  statement  that  "an  axe  is  an  axe''  holds  good,  the 
rear  chainman  can  usually  complete  the  list  in  half  a  day.  On 
the  other  hand,  if  the  highest  efficiency  is  desired,  close  attention 
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to  the  quality  and  construction  of  the  various  tools  and  instru- 
ments, and  after  this,  their  care,  will  always  prove  a  good  invest- 
ment.    Let  us  consider  this  more  in  detail. 

Naturally,  portability  and  lightness  are  very  strong  factors  in 
the  case;  but  the  sorry  aspect  of  a  hub  set  at  a  critical  point 
some  six  or  eight  months,  in  frosty  ground,  battered  with  an  axe 
resembling  a  lathing  hatchet,  till  more  useful  as  a  paint  brush 
than  as  a  receptacle  for  the  now  invisible  tack,  will  lead  us  to 
think  twice  on  the  subject.  The  axe.  then,  should  be  one  with 
a  three  and  a  half  or  four  pound  head,  a  well-shapen,  straight- 
grained  handle  and  a  fairly  broad  surface  for  driving  the  stake. 
The  bush-hook  should  be  not  too  light,  should  have  a  large, 
open  curve  in  its  cutting  edge,  extending  about  four  or  five 
inches  from  the  line  of  the  straight  cutting  edge.  The  bar 
should  be  of  the  best  steel,  al)out  five  feet  long,  of  }i  inch 
or  Ji  inch  diameter,  octagon.  The  chisels  should  be  of  the 
same  stock  as  the  bar  and  about  seven  or  eight  inches  long. 
The  plumb-bobs  should  be  not  less  than  twelve  ounces  and  have 
a  true  concentric  taper  from  the  largest  diameter  to  the  point: 
this  will  enable  the  chainman  much  more  accuratelv  to  deter- 
mine  tlie  direction  of  the  bob  in  different  positions.  In  the 
matter  of  lx)b-c(>r(l.  braided  linen  fishing  line  will  prove  most 
satisfactory,  as  it  does  not  rough  up  under  exposure  or  show 
any  tendency  to  twist,  thus  keeping  the  lx)b  under  constant 
motion.  As  to  tacks,  it  is  advisable  for  the  surveyor  to  use 
some  distinct  kind  of  tack,  even  at  a  little  extra  cost,  as  he  can 
then  identify  his  own  work  anywhere.  In  the  selection  of  pins 
and  ranging  polos  there  is  little  that  need  Ix^  arbitrary,  excepting 
that  tlie  "shoe"  on  the  pole  shall  have  its  point  in  direct  line 
with  the  center  of  the  iK)le  in  any  direction.  This  can  be  deter- 
mined ])y  setting  the  i>oint  of  the  pole  on  the  floor  and  **spinning" 
it,  l(K)king  for  lateral  motion,  which  should  not  exist.  The 
rags  are  for  distant  signals  and  for  occasional  wiping  of  the 
tape  after  a  morning's  work  in  dewy  grass. 

Xone  of  the  heavier  of  these  tools  is  in  fit  condition  for  use, 
as  it  conies  from  the  store  and  it  remains  for  the  grindstone 
and  tlu'  t(irge  to  conij)lete  the  work.  Here  is  where  genius  and 
experience  tind  an  o])])ortunity  to  exhibit  their  art.  The  bar 
and  the  cliisels  Tirst  go  to  the  blacksmith,  but  not  without  explicit 
directicMis  for  their  treatment.     The  "point"  of  the  bar  should 
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axe,  while  the  other  hand  grasps  firmly  the  buttcm.  The  foraier 
hand  does  the  "pushing"  and,  once  having  started  the  axe  on 
its  errand,  should  be  allowed  to  relax  somewhat  and  slip  toward 
the  other  hand,  the  body,  meantime,  swinging  slightly  to  add 
length  of  amplitude  and  weight  to  the  blow,  which  is  now 
entirely  in  control  of  the  hand  on  the  **button,''  which  was  pat 
there  for  that  ver}*  purpose.  When  the  axe  strikes,  it  cuts  uvod 
or  drives  a  stake  and  does  not  devote  its  energ}'  to  imparting 
a  headache  to  the  operator,  as  would  be  the  case  were  the  hand 
nearer  the  head  of  the  axe  allowed  to  remain  there.  If  a  stake 
is  being  driven,  it  is  desirable  to  hit  as  squarely  as  possible.  To 
this  end,  the  back  may  be  bent  or  the  ''button"  hand  raised  or 
lowered  just  before  the  contact.  If  it  be  desired  to  bring  the 
stake  to  line,  that  may  be  accomplished,  usually  in  the  same 
way :  the  stake  is  going  downward  all  the  time  and  that  is  the 
prime  object.  In  the  sharpening  of  a  stake,  one  hand  is  on  the 
axe  while  the  other  holds  the  stake.  In  this  case,  the  norice 
will  have  the  button  up  under  his  armpits :  the  artist  (but  this 
takes  muscle  bom  of  practice)  grasps  the  handle  midway  and 
swings  the  axe  well  above  his  head,  delivering  and  directing 
the  blow  with  one  hand. 

What  is  true  in  the  handling  of  the  axe  is 'also  generally 
true  in  the  handling  of  that  very  efficient  tool  the  bush-hook. 
In  pnjp^T  hands,  a  good  bush-h(X>k  will  do  about  everything, 
except  driving  the  stake,  that  an  axe  will  do.  It  will  fell  a  sap- 
ling oi  four  inches  diameter  just  as  easily  as  it  will  mow  a  clean 
swath  through  tender  meadow  grass. 

In  using  the  lKH>k  c^n  bushes  and  saplings,  the  op>erator  should 
stand  erect  au'l  deliver  the  h<x>k  with  the  edge  pointing  upward. 
aliUf'st  broadside.  At  the  contact,  the  body,  which  has  been 
fi>ll'>\\  iiii;:  the  bl«.'\v.  should  be  thrown  still  further  backward, 
imiKirtinc:  a  sf.^rt  oi  "yank"  to  the  action  of  the  hook,  which 
\vv>rks  \v< »n"kTs.  In  grass  and  low  weeds,  the  hook  should  be 
carried  with  the  e<lge  presente<l  directlv  to  the  work;  the  back 
>b«ai!u  IK-  well  bent  and  the  l«.mg  drawing  out  of  a  scythe  imi- 
tated a>  nearly  as  possible. 

I  he  l>ar  is  useful  in  stubb<:>rn  ground  in  making  holes  fw 
stakes,  in  removing  stones  and.  in  winter,  in  getting  through 
the  frozen  gnnuid.  iriere  the  "button"  hand  and  its  brother 
perform  similar  functions  as  with  the  axe.  The  hand  near  the 
top  of  the  bar  remain>  there,  the  other  hand  doing  the  g^ding. 
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tape  within  the  case  helping  the  head  man,  who  should  hc4d  the 
case  by  the  last  three  fingers,  catching  the  open  handle  between 
or  against  them,  and  holding  the  tape  between  the  thumb  and 
forefinger  near  where  it  leaves  the  case,  enabling  him  to  pinch 
the  bob-cord  at  the  intended  mark,  when  all  the  attention  may 
be  given  to  the  bob,  which,  we  shall  agree,  needs  it.  As  to  the 
rear  man,  he  can  always  find  a  place  on  his  body  against  which 
he  may  rest  his  wrist,  either  against  the  ankles,  the  knee,  the 
hip,  the  ribs  or  in  extremely  high  positions,  the  head,  thus  direct- 
ing: the  strain  to  his  bodv,  a  mass  not  easilv  moved. 

One  other  little  instrument  of  the  list  remains  to  be  spoken 
of.  It  is  presumed  that  nearly  every  sur\'eyor  is  familiar  with 
the  same.  If  not.  one  of  the  best  labor-saving  devices  has  been 
overlooked.  The  angle  mirror,  an  instnunent  easily  carried  in 
the  head  chainman's  pocket,  is  referred  to.  A  crayon  mark 
on  a  wall  or  an  erect  stone  at  each  angle  thereof ;  or  in  the  case 
of  a  stream,  a  ranging  pole  at  each  bend,  serves  as  a  signal 
which  enables  the  head  chainman  to  take  the  distance  to  an 
offset  thereto  by  means  of  the  mirror.  The  steel  tape  may  then 
be  laid  down  and  the  cloth  tape  (sufficiently  accurate  for  the 
purpc>se  and  less  liable  to  injury )  used  for  measuring  the  offset, 
the  transitman  lininsf  in  a  fincrer  held  on  the  same,  for  the 
purpose. 

It  was  the  intention  oi  the  writer  to  continue  this  discussion 
into  the  province  of  the  transitman.  biu  consideration  of  the 
length  oi  the  t\>reij:(.)ing  and  of  the  ability,  not  to  say  necessity, 
L^t  the  transitman  t»>  devise  for  himself,  prompts  him  to  refrain. 
It  his  object  in  writing  the  article. — the  attainment  of  more 
etPiciency  in  held  w<>rk. — Ix*  attained,  the  writing  is  not  in  vain. 

DFscKirTh'X  (»F  \  "r.F.vEr.ix.i  Rod"  used  cv  the  Metropolitan 

W'atkr  Board  at  Sin:)t  Pond. 

IhiN  ro<l  \v:is  bnuiglu  to  the  attention  of  the  committee  by 
Mr.  l''ni!ik  L.  Clapp  y^i  W'aierlnir}-.  Conn.,  who  formerly  used 
it  in  tile  work  at  S|x>t  ron«l.  The  credit  for  originating  the  rod 
\\:is  accorded  to  Mr.  W.  K.  ross.  although  Mr.  Clapp  worked 
out  S(>nie  of  the  details. 

The  rcnl,  some  drawin^^s  oi  which  accompany  this  description, 
is  tiftecn  feet  long,  and  nunil>ered  from  the  top  dowmvard.    In 
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».rrliniis  it  t.'ijx  Ts  from  2J4  X  2^^  inches  at  the  l>ase  to  1^4  x  ;>^ 
iiichrs  at  thr  top. 

\t  thr  hasr  is  attached  a  brass  shoe  through  which  a  three- 
<|iiartcr  inch  hrass  rod  alKHit  twelve  inches  long  slides  into  a 
slot  in  tile  pmI.  There  is  also  a  thumb  screw  and  clampimj 
fUvirt*  a-  shown  in  the  drawings  for  holding  the  sliding  brass 
ro<|  in  any  <Iescribed  ])osition. 

The  obji'ct  of  the  nul  is  to  decrease  the  mental  labor  of  figur- 
ing: elevations.  an<l  it  is  ixirticularly  adapted  to  cross-sectioninjj 
lar;.:e  areas,  snoii  as  were  stripped  of  U^m  and  vegetable  material 
a!  Si>ot  l*ond. 

l\>r  the  tise  ^i  this  rod  bench  marks  sliould  be  first  established 

w\\\  an  ovdinar\    n^*!.  at  convenient  intervals  of  about  ten  or 

fifteen  ieet  in  elexation.  over  the  ground  to  be  cross- sectioned. 

\v  the  method  of  usins:  the  nxl  can  perhaps  l>e  most  easily 

vh.nxn  b\  an  o\a:np!e,  one  will  Ix'  assumed  by  way  of  illustration. 

Sut^tv^M"  :Ve  bench,  mark  :o  1h>  elevation  P^^t^:  set  up  the 
'»*.v;Minur:  ;vvtv:„M\  Si   ,\s  ^   reao  a  !:itie  less  than  6.2X  on  the 

■  '"v    ^.xx.Nv*     V  ",  :  ;<-;■.::■.-.'      \\'i  w:'/:  assume  that  the  rod 

\  ,.     .   .:^     ''^    .    .  O  ^         «.       >  '....■.       ' *..e  4ii.i:iurcv^ii»> 

.'.':■  V  .-. .  ,  V  ,,  ■■;:-.  -v-  .ri-..::->  .  :  ::-:e  r»enc.)  niarK: 
*»    s      .'    V  :>.      .    ^    \    ;    .-.    ■    ,   ■■.-.■■" -r^Ti '■   :>  vc-'-tr.en.i  :■■•  had 
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■»      '^  '■       .  ^.  -   **        :      »     r;'-!:..  r.^>  rr.'m  .-■'•> 

^  ^  ■••.-:.;•;  ■-■;.?'  "^    ."  f  "J  X  3! 
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■  ■■  ^  ^  '■.  .  *.    .^       14:.      \^   .t4..     .   .     ^ *.-.—*-■. 


i 


COMMIITEE   ON    FIELD    WORK. 


Y "^J-^^-^-L—v. 


"t^ 


■yt'-'i 


Dtsign  f ^r  a    15  Ft.  Levetina 
Roct   SA/ith  Brass  Shoe, 
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Wh^re  the  distance  from  the  instrument  is  great,  tlie  mega- 
phone can  he  used  to  good  advantage.  In  case  the  rod  had  been 
adjusted  to  read  not  6.23  on  the  bench  mark,  but  8.23,  the 
hundredths  being  always  made  to  correspond  with  the  hiin- 
drechhs  of  the  bench  mark,  it  is  now  evident  that  a  reading  of 
zero  on  the  rod  indicates  an  elevation  8.23  below  the  bench  or 
in  this  case  elevation  68.00. 

The  recorder  now  mentally  adds  the  rod  readings  to  68.00, 
which  Ix^comes  the  base  for  all  readings  taken  at  this  height  of 
instrument :  a  reading  now,  say  of  5.60,  would  indicate  an  eleva- 
tion of  5.(x)  feet  alx)ve  the  base  or  73.60. 

One  instance  came  before  your  Committee  which  the  members 
of  the  Society  might  find  of  use  (?)  to  them  in  case  they  are 
surseviniT  for  a  law-suit. 

A  surveyor,  about  ninety  years  of  age,  was  engaged  by  a 
certain  Mr.  A.  to  sur\ey  a  boundary'  line,  which  consisted 
mainly  of  a 'stream  or  brook.  The  stream  having  changed  its 
course  at  one  place,  had  fomietl  an  island,  and  the  timber  had 
Ix'en  roinmed  by  his  esteemed  friend  and  neighbor.  Mr.  B. 
There t\>re  the  cv^utroversy. 

The  survc\Air  >tarte«l  out.  and  rin«>lin2:  that  the  banks  of  the 
siToain  wore  n«,'  ^.-vcrjcn.nvn  with  underbrush  and  briers  that 
lio  was  atniiv!  V:  VviKure  in.  he  l«'r.ke»l  around  and  saw  that  a 
iVw  rvs!s  a\\a\  n\  :i<  a  clear  >ixici:-.  He  set  his  instrument  up 
anJ  :■ 'i.^k  tl^c  i^ci^cra!  course  >.-i  the  stream,  and  then,  without 
ta'vi'^^  a!^>t■»er  o  i:r"^c  •  r  ivr.  ''-'stances  at  all.  removed  his  instni- 
!!!.'>:  '.:'  ::vc  c\'a"cv'  <:>«cc  'J^a:  lie  ha^.l  noted  a  few  rods  away. 

I  Ic  ::\"'\'  rx'^c'  ■'•<  '"strvTicM:.  a:^*:  ninninj^  a  line  bv  the  course 

''c  M  '  :  rvv".  \\''c-'  'mc'v  .r  ::x-  stream.  0->ntinueii  in  that  course 

.1  •      "^  iN-.'vv''  •':':•     -v.  "m"  .iT'vc»!  u  !:cre  he  thought  the  stream 

'vu-'^'    •  ■^'  ^!a"-'       '■•c  ''X".  \\  ith'.Hit  taking  any  other  course 

•I      -^.a- c. ^.   'V'*''  \v«"   '"^  ■">:-'.::! :c!Tt  t«3  the  head  of  the  head 

■  ^     ^.-'v  .   .I"'.,   .i"'.''   iii'v-n^   :'>c  course   inym  end  to  end. 

■  V  .->.    •.«       ^^    "^ •■<'■'     ■;"   :  \.    :^!a*''i,   hut  .lid   nv.-kt  measure  the 

^     •      *.      '  V  ■  .    .•  '         "  ^»,  -■••";'>     f  ::ie  trees  which  had  been 

I''       i    -icc-  I     '      :     '"^.c^  '.'L-  -i::r  was  bn^ujjht.     He  then 

■  '.s-i';    ■  >a:    K-  Mv"   .1".   '.'^v.      :iM  •.■lar   was  needed.     The  next 

iav  'k-  :»iv'Ui;lK  '>;n    m;,:;,';^^    '..   ^  ■ ! raut^t] tsiuan  to  plot.     There 

\\v  u'  l>ui  ii'w  w»'i»i.N  >|v»k<.n   iii.i  .1   I  Kick  curtain.     The  draughts- 
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man  can  swear  to  the  above,  but  cannot  tell  how  the  law-suit 
was  decided. 

All  of  which  is  respectfully  submitted, 

(Signed)         Frank  W.  Lxk>mis,  Chairm^m, 

Harry  E.  Carlisle, 

C0URTL.\ND   R.   DaRROW, 

Committee  on  Field  Work, 


RKl\)RT  OF  COMMITTEE  OX  ELECTRIC  RAILROADS. 

i\>  //:«•  Vrcsidcn:  ard  Members  of  the  Connecticut  Society  of 
Cizii  F.ft^^ineers: 

ViFXTi  K\ib:\  : — Your  Committee  on  Electric  Railroads  sub- 
mit the  iv^Uvnviti^  repx^n : 

\\  c  hv^^x'.l  to  be  aMc  tv^  make  our  report  not  only  of  interest 
!v^  the  mcmtxT^  of  the  Svviety.  but  ot  some  technical  \-alue.  but 
Vdw-  tv^iuu!  v*i:r><*\c<  hanip^rred  by  the  lack  of  interest  among 
:>.c  nx**t^lH:rs-  1:  ><\:r:s  dlnv.^:  :mfK>ss:ble  for  a  committee  to 
vxvvrv  viara  f^-zr*  :h^r:* — :he  thr^e  letters  published  as  part  of 
•.*••  X  vvv^'*':  v'^:  :  J  "'-.  r'.cijt.  :akt::  :•:  s-j-rae  twenty  requests 
r..  ■-'/.•-••v'.  r  S.  :•*<;  •u>:f.c-jL:::r-  .:  this  ><ft?m:ng^  apathy  may 
■.\  ■:.•'.■•*/  ••  *  ■■.■  •  '.-::  '.'i'  z<  ;.u.>:  ;  vU.r.  :r.  str^-et  railr'.>ad  work. 
'.\  i>  ••;..•  .  :•  ■•-  j:v  .:  j-  :'^-:*^  :-:tcr<f>tin^  or  unusual. 
>v.\-.'  i^.    ,  ■  .,^  .     ;•  r  yj.-j-  .i-'ct  rijurtiiv.ide  are  on  paper. 

-L  :         .'.,•    \.'.        ■  :  v  ■  ■'. 'v    'J.>     «:•:'•    "c:   .rtt.'e. 

'  '  •.    ■    .:  ■     .•     1  ■•     >  i--  ^-"t.  ■:   >— 'it.:  r<d:/.vay  has  been  or-m- 

•'.., -o       '.   .         t-     .  c''.>.        r      i.».~i::'  t:    :n   Jirtuary   13th.  P'JOi. 

■  X  ■      •.     '-    ^'  ■         •'.        ■  '.    ^     :   ,  •::.!•-'<.  ar-i  the  c.:<istnicti«:'n 

V  '   .'   y-       :\i    I'::"        '"^    <•  r.xt  ^*^.:!vt:rt5.  etc. — the  '.Miiy 

.\.'.  -. -.       V     •-;,     1     '•»*'.'•    •--*-:«::      i    ii?«  u:    JO-^    feet   length 

..  ^.  :      V    ^*     ^       .^  ,  .-    ^  -      •<-  -!T:I:ice«:  by  a  sreel  britlge. 

i        ,•       >     ■  •  '    "•.■     \   <■-•.  •  ■  ::*■  \:\z'h  izz,    ;o  ft.  lenirths— 

X     .    V  •_  w    .    V     -;.•-■  '  1:.   :•  » '-T'lTi^  zhti  entire  line,  witii 

X  ^;'vi.i.       ■  ;•.    ;    :t;";:nl«.'  '/racket.     Cars  are 

....  .    ^.  I  ■  ••^■M.'.:.    1:1,:  ATTi  .-.f  rhe  double- 

V     ,/    'v  ..v-:v^     v:    ; '.      ''i»-;"  JH?  e*:[uippeii  With 

\  1..  L'  i^    •.."      . 'h  •>i':«:>v:'T   iir-ordke.  with  iaae- 

s . . V  1 . . V    :«  4n I » u  ^.v i        ■  ' : V     "  ^^  •  '     ' f  u x:   r'^'ce! vc:>  conventiona*. 

»».i    ^lMvli\     ui>- :«'■  v.;ut>      ".liiiivMi.       '  A'.-     ?LV    K. VV .    550  VOit 
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Decrease  ix  Mileage. 

Connecticut  Lighting  &  Power  Company  (Norwalk  Dist.)       .683 

Milford  Street  Railway  Company 069 

Hartford,  Manchester  &  Rockville  Tramway  Company...       .983 

New  London  Street  Railway  Company 244 

Shelton  Street  Railway  Company 157 

Westport  &  Sangatiick  Street  Railway  Company 389 

West  Shore  Railway  Company   3-900 

Total  decrease 6425 


Net  increase 21.257 

There  has'-Rem  a-^cC^^C^^inn^g  the  year  in  sidings  of  5-153  miles. 

J.  L.  Adams, 
T^  C.  B.  Snell, 

A.  Wtlr^-^^  Sperry, 
Committee. 

In  reply  to  yours  of  the  17th  instant,  requesting  fac^  pertain- 
ing  to  paving  as  related  to  street  railway  construction '"  ^tir 
city,  I  would  respectfully  submit  the  following  general  ?^^' 
in  the  absence  of  more  definite  information  as  to  your  requT^" 
ments. 

Our  modern  permanent  pavements  have,  up  to  this  time,  con- 
sisted of  wood  blocks,  vitrified  brick  and  sheet  asphalt,  and  the 
only  one  of  these  which  is  not  laid  complete  from  curb  to  curb 
in  streets  having  railway  tracks  is  sheet  asphalt.  In  its  place 
vitrified  brick  is  used  between  rails  and  18"  outside  thereof. 

AVe  demand  the  substitution  of  full  grooved  for  ordinary 
T  rails,  the  most  common  section  being  the  Trilby  9"  girder 
rail,  and  it  seems  to  meet  with  the  approval  of  the  vehicle  travel- 
ing i)ublic  as  well  as  the  railway  company.  The  chief  objection 
to  it  is  the  width  of  exposed  steel,  and  my  judgment  would 
demand  its  being  narrowed,  at  least  Vj  and  possibly  ^4  ^^  ^" 
inch. 

Concrete  6"  in  thickness  and  sand  cushions  i  or  15-2"  i" 
depth  are  ordinarily  adopted.  In  grading  for  concrete  base, 
that  portion  of  sub-grade  below  the  rails  and  between  ties,  for 
a  width  of  about  one  ffX)t,  is  excavated  to  the  bottom  of  tie,  and 
as  tlie  rail  l)ase  is  imbedded  in  the  concrete  to  a  depth  of  3 
or  4  inches,  it  is  exjK^cted  that  at  such  time  as  the  ties  shall 
decay,  the  rails  will  be  properly  supported. 


52  EIGHTEENTH   ANNUAL   MEETING. 

year  past  a  macadam  pavement  was  placed  on  cme  of  our 
principal  streets,  on  which  is  located  a  single  track  with  turn- 
outs ;  the  total  cost  of  street  being  about  $7,300,  and  the  rail- 
road company's  portion  $1,700.  In  proportioning  the  amount 
to  the  railroad  company,  the  total  cost  ofVonstruction  between 
curbs  per  square  yard  is  taken  and  the  railroad  company  pay 
for  one  square  yard  per  lineal  foot  of  single  track  (turnouts 
additional).  This  applies  also  to  asphalt,  brick  or  granite 
block  paving.  Have  placed  one  small  block  of  asphalt  paving 
the  past  year,  on  which  there  was  no  track. 

W.  S.  Clark. 
Meriden,  Conn. 

P.  S. — The  citv  does  all  of  the  work  of  construction  on  the 
pavement;  the  railroad  company  aligning  and  surfacing  their 
track  for  the  reception  of  the  pavement. 

I  have  not  gone  into  detail  in  the  following  resume  of  my 
past  year's  work,  as  I  do  not  think  you  care  for  the  same  since 
I  have  had  no  very  unusual  features. 

During  the  past  year  wc  have  been  obliged  to  resurface,  and 
in  small  degree  retie,  many  miles  of  track  in  the  center  of  the 
city  owing  to  the  city's  laying  brick  pavements,  to  fit  which  the 
grade  and  in  some  cases  the  line  had  to  be  changed.  Owing 
to  the  rails  being  surface-bent  at  many  of  the  joints,  wx  were 
obliged  to  do  quite  a  little  iron  shimming  after  the  concrete 
was  put  in  place.  Alongside  of  the  Green  on  Chapel  street 
two  tracks  were  removed  and  the  remaining  two  placed  in  the 
center  of  the  street. 

Wherever  pavements  were  laid,  if  the  rails  were  not  in  first 
class  condition,  new  6"  tee  rails  were  laid.  Much  new  special 
work  has  been  put  in,  practically  all  of  guarantee  construction. 
Our  single  track  to  the  Moinauguin  shore  has  been  double 
tracked  from  Granniss  corner,  with  the  exception  of  half  a 
mile  across  the  meadows,  which  has  been  filled  in  during  the 
present  winter,  and  the  iron  will  be  laid  in  the  early  spring. 

We  are  at  ])resent  buying  rights  of  way  for  the  proposed  road 
to  Der])y,  u])on  which  we  expect  to  start  work  immediately. 
On  this  line  we  shall  leave  the  highway  wherever  practicable. 
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than  50  feet  long,  four  were  between  50  and  80  feet  long,  and 
for  the  remaining  five  we  were  unable  to  obtain  dimensions. 

.The  one  hundred  and  ten  small  bridges  were  about  evenly 
distributed  over  the  State,  while  the  larger  bridges  were  located 
as  follows :  Winsted.  four ;  Torrington,  two ;  while  Waterbury, 
Bridgeport,  Mansfield,  Danielson,  Guilford,  Pomfret,  South 
Windsor,  Somers,  Eastford  and  Plymouth  each  had  one. 

At  the  Insane  Hospital  in  Middletown,  about  twelve  hundred 
lineal  feet  of  bridging  has  been  erected  to  connect  the  buildings. 
This  was  for  nine- foot  passageways  and  cost  about  $25,000. 

In  addition  to  the  bridges  built  w-ithin  the  boundaries  of  this 
State,  members  of  this  Society  have  furnished  plans  for,  and 
supervised  the  erection  of,  many  bridges  in  other  states. 

Of  that  class  of  bridges  built  by  private  corporations,  the 
greatest  number  has  been  built  by  the  New  York,  Xew  Haven 
and  Hartford  Railroad  Company. 

During  the  year,  this  company  has  built  twenty  new  steel 
bridges,  four  wooden  trusses,  two  new  pile  trestles,  and  one 
brick  arch  within  this  State. 

Of  the  twenty  new  steel  bridges,  three  were  to  carry  highways 
over  their  tracks,  of  which  two  were  to  eliminate  grade  cross- 
ings and  one  was  to  renew  an  old  bridge. 

The  remaining  seventeen  are  all  railroad  bridges  of  the  plate 
girder  type,  fifteen  of  which  were  built  to  replace  old  structures 
that  were  unable  to  meet  the  demands  of  modern  rollings  stock, 
one  was  to  abolish  a  grade  crossing  and  one  was  necessitated  by 
a  change  in  street  width. 

One  of  the  four  wooden  trusses  was  a  new  Howe  truss 
dcbigned  to  carry  heavy  traffic  and  replaced  an  old  bridgv  of 
similar  type.  This  was  tried  as  an  experiment  at  a  time  when 
steel  was  abnormally  high  and  delivery  ver}-  uncertain,  but  was 
found  to  be  no  great  saving  in  cost  even  under  those  conditicms. 

( )f  the  three  remaining  wooden  trusses,  two  were  renewals 
oi  old  King  Post  t^u^ses  on  a  branch  line  and  one  a  new  high- 
way bridge. 

'  )ne  of  the  new  pile  trestles  replaces  an  old  Howe  truss  that 
had  outlived  its  usefulness,  while  the  other  is  an  entirelv  new 
structure. 

The  brick  arch  has  a  clear  opening  of  ten  feet  with  stone 
bench  walls  and  replaces  an  old  arch  of  six  feet  clear  span,  which 
had  insufticient  water wa v. 
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service.  Undoubtedly  these  bridges  were  expected  by  their 
designers  to  have  lasted  for  a  much  longer  period,  but  the 
increase  in  weight  of  the  rolling  stock  has  far  exceeded  the 
expectations  of  the  most  far-sighted. 

W'hile  in  the  design  of  railroad  bridges,  engineers  have  always 
endeavored  to  make  ample  provision  for  the  future,  there  are 
probably  few  bridges  in  this  State  over  fifteen  years  of  age  capa- 
ble of  carrying  the  heaviest  modem  locomotives  with  the  factor 
of  safety  demanded  by  good  practice. 

The  largest  locomotives  in  use  in  this  State,  while  modem  in 
everv  sense  of  the  word,  are  not  as  heavv  as  those  found  in 
Other  sections  of  the  countr>*,  where  transportation  conditions 
are  different. 

The  following  diagrams  are  fairly  representative  of  the 
engines  in  actual  use  in  this  State  at  the  present  time. 

The  increase  in  the  carrying  capacity  of  cars  during  the  last 
decade  is  worthy  of  notice.  Ten  years  ago  few  freight  cars 
had  a  capacity  of  over  40,000  lbs.,  while  there  were  ncrne  in 
regular  service  of  more  than  60,000  lbs.  capacity.  NoW,  new 
cars  of  less  than  ^jo.ooo  lbs.  capacity  are  the  exception,  while 
80,000  lbs.  and  100.000  lbs.  capacity  cars  are  daily  used  through- 
out the  country,  and  cars  of  modem  steel  construction  are 
capable  of  carry inj^:  1 10.000  lbs.  or  more. 

The"^e  k\ids  added  to  the  weight  of  the  car,  which  is  approxi- 
mately from  33  to  40  per  cent,  of  its  capacity,  are  more  severe 
uj  on  our  bridges  than  many  c^f  the  locomotives  in  use  ten  years 
ago. 

\\'hat  the  future  will  hrinj^  we  will  not  venture  to  predict. 
The  lari:rest  railnxid  in  this  State  issued  new  standard  bridge 
s[)ccitications  duriiiix  I'X^i.  in  which  the  loading  was  increased, 
and  if  the  past  be  any  criterion  for  the  future,  it  is  certainly  a 
wise  move. 

hi  reiranl  to  tlie  building  and  structural  work  within  the 
State,  we  re.c:ret  tt^  say  that  throui^h  a  misunderstanding  among 
otir  committee  we  are  luiahle  to  offer  any  definite  information. 
We  can  only  say  that  there  has  imdoubtedly  been  as  much  work 
y^'i  this  cla-^s  as  in  prevM.ni^  years. 

I  lie  'HuKH^k  iox  the  comino;  year  is  exceptionally  bright  in  all 
lines  of  construction  and  esixxnally  in  this  branch. 
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Next  year  will  mark  the  commencement  of,  and  undoubtedlv 
see  work  well  advanced  upon,  one  of  the  largest  pieces  of  bridge 
construction  ever  undertaken  within  this  State. 

We  refer  to  the  work  in  connection  with  the  abolition  of 
grade-crossings  on  the  line  of  the  X.  Y.,  X.  H.  &  H.  R.  R.  at 
Dridgeport»  Conn. 

There  will  be  a  steel  viaduct  3,265  feet  long  on  the  main 
line,  carrying  not  less  than  four  tracks  at  any  point  and  for  a 
greater  portion  of  its  length  there  will  be  five  and  six  tracks. 

On  the  Berkshire  Division,  which  leaves  the  main  line  at  this 
p^:.ini.  there  will  be  a  single  track  viaduct  1,420  feet  long. 

There  is  to  be  a  rolling  lift  drawbridge  of  the  well  knoi^Ti 
Scherzer  i>-pe  over  the  Pequonnock  River.  This  bridge  is 
?.lrea«.lv  contracieil  for.  and  will  be  the  first  of  its  kind  in  the 
State. 

There  will  also  be  several  plate  girder  bridges  over  the  streets 
in  East  l»ridgep*;n.  where  the  elevatet]  tracks  will  be  carried  on 
an  earth  fill  between  retaining  walls. 

Ernest  \V.  \Vi«x;ix. 
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PARTIAL  LIST  OF  BRIDGES   CONSTRUCTED  DURING  1901. 

Railroad  Brid(;r.s.  • 
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Wooden  Howe  truss. 

I        •*      King  post  tru 
44  44 

Pile  trestle 


ss 


4 1 


Brick  arch 

Thro'  riveted  truss 
4 •  44  44 

yi  thro*  plate  girders 

a  " 

Deck  plate  girders 


4  4 
4  4 


4  4 
4  4 


I  beams 

■3U  N.  E.  Ry.  Deck  pi.  girder  viaduct 


41176'  o" 

3 128' 6" 
2:  72'  t" 

m '  •   •  •   • 

I  abt.  25' 

I,    26'2>i" 


I! 

I 

I, 

.' 

I 

I 
I 


23'  o" 

23'  4" 

32'  8" 
27'  o" 
25'  o" 
67'  6" 
45'  o" 


56'  6" 
68'  9" 
80' 3" 

34'  4" 


1  47' 8" 

I'  36'  3" 

I,  3^' 3" 

.  89' o" 


I  10'  o"  clear 
I  148'  8" 
I  148'  8" 
.  96'  o" 
.  67' 8" 
.  65' 8" 
.  61' 4" 
.;  52' o" 
.  28' 6" 
4  160'  o" 


n 


Total  Lenf^h.      |^ 


Remarks. 


2  Replaces  Howe  trusses  and 
iron  girders. 

I  Replaces  old  iron  girders. 
li  **  **  trusses. 
!■         '*        old  Howe  truss. 

II  **        trussed  stringers. 
12  track  bridge,  only  i  track 

rebuilt. 
I  Replaces  wood  stringers. 
li         '*        old  iron  girders. 

.  44  • •  4  4 

I  Renewal. 
I 

I  Replaces  Howe  truss. 
4  Caused  by  change  in  street 
width. 

1  Renewal. 

2  Replaces  Howe  truss. 

2  **  *♦ 

3  Elimination  of  grade  cross- 
'  ing. 

I  Renewal. 

I 

I 

I  Replaces  old  Howe  truss. 

I 

I 


Replaces  a  2  span  Howe  truss 
bridge,  cost  abt.  $5,(xx>. 
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Highway  Bridges. 


Location. 


Style  of  Bridge. 


(/} 


o 


Total  Length. 


Hartford 
Winsted 


}i  thro'  plate  girders , 


Torrington. . . . 


Waterbury  . . . . 

Mansfield 

Guilford 

Danielson  . . . . 

Pomfret 

Eastford 

South  Windsor 

Somers 

Plymouth 

Thompson  . . . . 


Plate  girder. 


I  beam  bridge 

T  1 1  t  t 

Pony  Pratt  bridge  . . . 


^  thro'  plate  girder. 
1/     ti         ••         t( 


Wooden  bridge 

Bridgeport ....  Drawbridge  .  . . . 
Danbury 15"  I  beams  . . . 


12"  I 


15"  I 


12'' I      '* 
Timber  stringers 


105'  o" 


45' 
40' o" 


30'  o'' 
30'  o" 


t  f^tt 


(?)    75' o 


'28' 
30'  o" 
50'  o" 
80'  o'' 
27'  6'' 
53'  o'' 


84'  6'' 

48'  3" 


35'  o" 


Remarks. 


iS' 


29'  o" 


IS' 
20'  o" 


IS' 
16' 
iS' 


50'  o":Sigourney  St..  C.  X.  t 

!     cost  $9,071.74. 
24'  o"|Monroe  street. 
24'  o"i Meadow  street, 
.  I  Main  street. 
.  I  Main  street. 
.'Pearl  street. 
.;Main  street. 
.  Meriden  Road. 
14'  o" 

Over  West  River. 

20' 
20' 

12'      ' 
18' 
P)        12  (?) 
16' o" 
....  N.    1.,  N.  H.  &  H.  R 
elimination  grradecr 
....  N,    1.,  ^.   H.  «5l  H.  K 
elimination  grade  c: 
....N.  \.,  N.   H.  iSl  H.  R 
. . .  .Stratford  av.,  not  com; 

clear  20'  o"  Masonr>'letlorSi.5t>i 
I  perstructure  built  b} 

j2o'        Masonr>*  let  for  ;^i55  • 

structure  built  by  !•; 
'20'       Masonry  let  for  $245 

structure  built  by  i-: 
20'       Cost  $400. 
120'  o"  Total    cost    $700.    in; 

masonry-. 
iS'       Cost  $200. 
20'       Cost  §215. 
20'       Cost  S205. 
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are  made  which  are  likely  to  damage  abutting  property  in 
any  respect,  would  look  up  this  matter  before  any  change  \s 
made,  probably  the  abutting  property  owners  would  not  bring 
so  many  suits  for  damages  afterwards.  A  large  amotint  of 
money  would  thus  l>e  saved  the  authorities,  which  could  be  used 
to  advantage  in  highway  improvement.  And  our  highway  work 
would  l>e  rid  of  a  disagreeable  factor.  This  result  can  only  be 
accomplished  by  first  securing  a  waiver  of  all  damages  from 
abutting  property  owners,  before  the  work  is  begun,  or  by  mak- 
ing an  assessment  of  Ixfnefits  and  damages  to  abutting  {MXjpertv 
owners.  Xo  matter  what  the  changes  in  grade,  one  of  these 
methoils  should  Ix^  pursued,  for  in  this  way.  and  this  way  only, 
are  we  secure  from  the  odious  damage  claims  which  are  becom- 
ing Si>  numerous. 

One  of  our  members  complains  to  the  chairman  of  the  Com- 
mittee on  Highway  Construction  that  "land  lines,  mere  stones, 
street  and  town  lines,  established  by  courts  and  agreement  years 
ago.  are  being  removed  by  surveyors  regardless  of  the  law."  If 
thi<  is  so.  I  h«.>pe  it  is  not  d<xie  by  any  member  of  this  organiza- 
tion, tor  I  consider  it  a  ver\-  unprofessional  as  well  as  a  lawless 
act.  It  is  the  iliitv  .n'  evcrv  engineer  and  survevor  to  do  even- 
liiiiii::  [xvssiblc  towards  the  preservation  of  such  marks,  as  they 
ari.'  convenient  and  advantao:e*xis  as  well  as  necessarv  in  our 
line  «.»f  work. 

FnTTi  :in<  tlu-r  M.iirct.  I  understand  that  the  selectmen  of 
><Mne  t'>wn<  sircnu'Hisly  .»p]>*.>se  any  material  changes  in  grade 
<  f  the  r'^ads  to  l)c  improved.  r«>  this.  I  would  say  that,  althoug^h 
it  may  be  an  improvement  to  have  a  road  macadamized  without 
«.iiani^e  <:(  irradc.  L  d<.^  n«>t  c<»nsi«Ier  it  a  permanent  and  well-made 
::!i|»r"v«.-iTicnt.  unless  tiie  n>ad  is  tirst  graded  to  a  proper  and 
'  fH«:ial  i^radc.  in^  matter  what  change  is  called  for;  but,  if  by 
ma'^i:!^  the  clian^^c.  there  is  liabiHty  of  damage  claims,  this  diffi- 
v::.:!i\  can  i»e  easily  'werc^^me  by  the  legal  and  business-like 
n>ctii''d>  spt-ken  «.it  above. 

I'lie  lliiihwav  Commissioner  very  wisely  insists  on  a  practic- 
aMe  L;ra'le  f^r  the  r^a-ls  !«.•  i>e  maca<lamized  before  accepting  the 
l>l:ui>  and  virantini^  the  ai>|>r<.'priati(.>n  ;  and  this  action  is  com- 
mendable as  well  a<  <!esirable. 

.\o  city  jL;[v>vernmcnt  would  ever  think  of  paving  or  macadam- 
izing a  street  until  a  su.itable  and  regularly  adopted  grade  had 
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Ixren  established,  and  it  should  be  so  with  every  highway  that 
is  to  be  improved,  whether  by  city,  town  or  otherwise. 

The  matter  of  highway  improvement  is  here  to  stay  and 
should  l>e  carefully  pondered  over  and  supported  by  every 
engineer.  For  with  good  roads  all  over  the  State  first,  the  rest 
will  follow.  Connecticut  is,  I  believe,  the  banner  state  in  the 
*'Goo<l  Roads  Movement,''  and  it  is  our  hope  that  this  work, 
nc'w  thoroughly  commenced,  will  continue,  until  every  highway 
in  the  State  is  improved,  and  we  can  ix)int  to  Connecticut  as  the 
banner  state  for  its  good  roads. 

In  an  appended  table  will  be  found  the  highway  construction 
for  1 90 1  as  reported  to  this  committee. 

Res|)ect fully  submitted  in  behalf  of  the  Committee, 

F.  n.  Oldersii.xw,  C.K..  Chairman. 
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REPORT  OF  COMMITTEE  ON   OFFICE  MANAGE- 
MENT. 

To  the  President  and  Members  of  the  Connecticut  Society  of 
Civil  Engineers: 

Gentlemen  : — The  Committee  on  Office  Management  heg 
Iciive  to  sulmiit  the  follo\vin<T^  report : 

An  old  lady  who  carefully  read  the  dictionary  through,  from 
cover  to  cover,  re|)orted  that  **It  was  goo<l  reading,  but  seemed 
a  little  disconnected/' 

With  the  thought  in  mind  of  presenting  a  somewhat  "dis- 
connected" report,  in  other  words,  to  obtain  the  experiences  and 
suggestions  of  as  many  of  our  members  as  possible,  in  relation 
to  anything  connected  with  the  arrangement  and  management 
of  engineering  work,  either  in  the  office  or  in  the  field,  this 
Committee  mailed  to  each  member  of  the  Society  a  postal  card 
containing  the  following  earnest  plea  for  assistance  in  its  work : 

"*Dear  Sir: — We  are  preparing  our  report  for  the  'Annual 
Prxreedings'  of  the  Society,  and  earnestly  request  your  co<>pera- 
tioti  in  the  work. 

We  want  to  make  this  report  an  exchange  of  ideas  and 
suggestions  and  urge  that  you  give  our  request  more  than  a 
passing  notice. 

Send  us  something,  long  or  short,  out  of  your  experience,  in 
relation  to  the  arrangement  or  management  of  work  in  the  office 
or  the  field. 

Something  you  have  tried  and  found  satisfactory,  perhaps 
otherwise. 

Some  little  knack,  an  old  story  to  you,  may  be  new  to  others. 

Don't  hesitate  because  vou  can  sav  but  little,  and  remem!)er 
that  a  prompt  response  will  simplify  our  work.'* 

That  the  response  was  not  more  general  is  largely  due  to  the 
excessive  modestv  of  our  members. 

While  all  must  experience  many  things  in  common,  each  one 
faces  the  work  from  a  slightly  different  angle  and  so  obtains  a 
view- point  which  is  all  his  own. 

Realizing  this,  it  is  evident  that  the  ideas  and  experiences  of 
the  individual  must  be  of  interest  and  advantage  to  all.  With- 
out the  hearty  cooperation  of  the  memlH?rs  generally,  this 
cc/mmittee  must  find  the  preparation  of  a  report  much  like  the 
5 
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«iiicient  problem  of  "making  bricks  without  straw/'  and  while 
we  sincerely  thank  the  members  who  so  kindly  responded  to 
our  request,  we  regret  that  that  response  was  less  than  some- 
thing from  each  member  of  the  S^ociety. 

Respectfully  submitted, 

Theodore  Irving  Coe. 
John  T.  Henderson. 
Benjamin  F.  Hathawav, 
Committee  on  Office  Management. 

My  little  experience  of  late  years  has  been  mostly  in  sur\e\-ing 
wood  lots. 

In  the  Pine  Tree  State  some  sur\evors  mav  often,  like  mvself, 
not  be  able  to  get  out  of  the  woods. 

If  I  were  talking  to  a  young  sur\-eyor  who  had  his  first  long 
line  to  run  between  points  separated  by  dense  woods,  and  perhaps 
swamp.  I  would  tell  him  to  avoid  the  mistake  I  have  made  in 
the  past  years  of  taking  too  much  time  and  pains  in  starting. 

My  own  experience  has  taught  me  that  to  point  your  telescope 
the  way  y.ui  would  walk  without  deliberation,  .makes  the  best 
trial  of  time  and  patience — a  great  item  anywhere. 

I  have  kn«.>wn  g'>xl  surveyors  who  have  thrown  rockets  at 
night,  etc..  t<.>  get  a  start,  when  a  quick  guess  would  have  served 
better.  I  iiave  ^i:c>>ed.  an.i  usually  nearer  than  the  rockets. 
or  pr«:r>unic'i  calculation. 

I  vlo  n-«*t  believe  in  i:uc>>ing  '.^nlx;  for  the  first  trial:  but  after 
I  have  coiuK'ctcMi  my  p»:>int>.  then  I  make  my  accurate  calcu- 
lat'ons. 

Better  ca!cu'ate  tiieii.  than  bet<.^re. 

riiis  is  tile  -x'st  'i<tvice  '^f  an  ol< l-timer  •  whose  locks  are  grey 
aU'l  little  <^t  a!i>  'A\  t'lK-  ""p  '.n  his  head)  to  a  young  sur\'eyor. 
w:>'  wants  t'>  ^et  <  ut  -jf  tlie  woo«ls.  as  I  have  often  desired. 

rh:s  >uggest!on  I  have  t'umd  practical  in  long  lot  lines — 
tv'w  n  line^ — i.T  t"  r  any  straight  Hne.  tive  miles  or  less  between 
:.'  '.^  :h.  i:it>  <eparu:e«.l  by  -.'bstacles. 

1  r-uu  Ntra-.j^iru  if  L  Jan.  ano.  if  not.  L  do  the  next  best. 

!'!i:n  Mui\  xceni  in'thin^  t<^  \'.ni  city  engineers,  but  I  do  not 
:n^v\  h.a\e  any  special  \v<,Tk  in  any  city,  and  I  have  given  what 
unniediately  occurs  to  me  out  '»f  my  recent  vears  experience. 

Edw.xrd  C.  Haynes. 
Center  Lebanon,  Maine. 
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To  your  request  for  hints  and  ideas  regarding  office  manage- 
ment, would  say  that  we  have  a  ven*  complete  system,  which 
we  have  worked  up  to  suit  our  particular  business,  and  which  b 
better  than  anything  we  have  ever  seen,  for  our  particular  use. 
It  would  require  considerable  space  to  fully  explain  it.  but  any 
of  the  members  who  could  call  upon  us  could  see  the  practical 
wi>rkings  of  the  system  in  a  ver}*  few  minutes. 

We  make  use  of  the  card  index  and  the  numerical  svstem  of 
indexing. 

For  filinvj  circulars,  price  lists,  etc..  which  are  usually  about 
as  troublesome  as  any  one  branch  of  office  helps  to  keep  track 
v^f,  it  is  as  t\>llows:  We  buy  the  common  pasteboard  letter  files, 
vwsiins:^  J5  cents  each,  and  remove  the  index,  leaving  an  open 
1k>x.  In  this  we  place  our  circular^,  etc..  in  the  order  they  are 
rcceivev!.  witluvat  regard  t-:^  the  subject-matter,  numbering  each 
in  the  ui>^>er  right  hanl  cv^mer  with  the  next  higher  number 
than  the  last  one  !iIe\L  EWfore  placing  in  the  tile  we  enter 
iu\»n  a  o:ird  *  *j>inir  rVr  this  the  cards  furnished  bv  the  Libran* 
lUireau  >  the  name  of  tlie  party  furnishing  the  catalc^e  or 
circular,  j.!v.!  V-.ou  ot:  the  cjin:  ^c'nns:  the  materials  which  are 
v!c<crr':v'  ■.**  :"x-  cj.::^-  ,;i:e.  ;r  :l:  '-e^s:  the  more  inip*:»rtant  ones. 
d!»'.i  vi*::::^^:  .i:  :"'•.'  j'v.'  .:  t>.'r  icscr-ptit.n  the  number  oi  the 
nMUi  •  ;;:v^.'  \\  ".'  v^^*'  :jl\-j  jr:-  c.xr  :arl  ana  enter  on  it  the 
'v,i '"'^  ^-'V'o;:  ■"'.•'':•.  iX"'!  •:'  t-^t  r-t:a.l-:-c^-ie.  vTielow  this  civini: 
•-"x-  ••.a:*x-  ."  :  X  '^a-:;  '>.>:.:'*-^  :i:c  rjrjLogiie  an-i.  as  before,  the 
•»:■•**' vr  .1  :":,**  •.  '-^  v:  tliw  i-  :::d::y  canis  fr  this  caiak-gue  as 
*. 'x-v  -ivv  \a-.'."."s:  "  ''-^.v  -'-i:'':-!  I'.^'i  ::i  ::.  ..f  things  that  we  think 
Av  x>,  i.'".:.  ,'\v'-  ■v.v'  ".  '  *«.*.K  :  r  rh:>  vrr:ss-referencinsr  can 
x  -M-''cv'  V'  -L^  '^riv.-  x-cj"^  i.>  '!x  v.^  .:  die  maker  of  the  index 
'.-  -s.^  ■  '"•-  ;l-^:'x^>^  v."a:!«-s.  '.ite  beet  to  l"H?  gaineii  being 
•  •- \  ^.  .'•>•>.•'  '  \'.:  ■•  i'  \'':'.  i!!i:  the  •>nitaJ« .-trae  you  want  bv 
•.^  ■  ".  ■^:'^:    x.i-'"!;^  '  \i'  J-  Hii:s  :mc-  ■  -.tir  min«i  as  describing 


'       4.    ■     ■ 


'  X   ; «.  -  ^   :\     i.'-.'     !'    I   :.i'm!li:  'na-ii;  t-.^r  thac  piirpi:'Se,  and 

••  ■  '-   ^'-'       ■    •.' •\i"x''v  I.     ■-'.K.r    xT^i  :.T.\iecting  headings  to 

•  X         .    ^v      .  ''.^   ^...:!v.  i."ir  •    :'iil.  .nut  tVr  various  reasi^ns 

^    \    i-.  I   •  .  ■.'  •.   -;mv:-,    m  :hii  rile  >*_>  that  there  niay 

V    .**  ^'.i.n.M;;    •;  ■.  .   -_:;  ■    i  '\^^\   iic.  ami  plaire  on  the  hack 

iv    iijiiuvjs  '\i>i\.-v;iC'i!i;  ■  V.    ir^    iiiii  last  circular  in  that  nie. 
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As  we  accunuilatc  catalog^ies  relating  to  the  same  subjects, 
we  place  the  names  of  the  cliflFerent  makers  on  the  same  card 
headed  by  that  subject,  always  keeping  a  separate  card  for  the 
name  of  each  maker  of  a  catalogue. 

W'e  also  place  on  the  cards  under  their  proper  headings  the 
prices  of  any  particular  kind  of  material  or  piece  of  work  that 
may  prove  of  interest  in  estimating,  especially  if  this  price  is  of 
something  that  cannot  be  foimd  in  catalogues,  but  has  come  to 
us  by  experience  dr  special  interview  with  some  party. 

We  have  used  this  svstem  for  over  five  vears  now,  and  have 
something  over  1,700  distinctly  numbered  catalogues,  etc.,  and 
we  find  it  extremelv  valuable  to  us. 

When  we  get  a  new  catalogue  taking  the  place  of  an  old  one, 
we  give  the  new  one  the  same  number  as  the  old,  put  it  in  its 
place  and  throw  the  old  one  away.  When  we  get  a  catalogue 
from  a  party,  and  it  differs  but  very  little  from  one  we  already 
have  from  the  same  party,  but  for  any  reason  we  do  not  wish  to 
throw  the  old  one  away,  we  give  the  new  one  the  same  number, 
and  after  it  place  the  decimal  numl>er  i.  and  file  it  right  after 
the  first  one,  so  that  they  will  come  together.  This  method  can 
be  used  to  keep  any  number  of  catalogues  relating  to  the  same 
siil)ject  together,  but  does  not  work  so  well  in  practice  unless 
for  a  few  special  cases  as  I  have  said  above. 

As  illustrating  the  use  of  the  atove,  we  copy  a  few  of  our 
cards  as  they  stand  to-day  in  our  file,  taking  the  **G*s'*  as  they 
come.  1^ 

GaHKI.    MANtKArTLRlN<;    Co., 

105  Market  St.,  Pittsburg?,  Pa. 
Instantaneous  Water  Heaters.  1512 

Galvanized  Iron. 

Weijjhl  of  for  different  >rau«es,  Table,  See    *"J* 

Price  per  pound  and  per  foot,  "     *8|* 

••     of  Conductors,  "     ^U* 

••      *•  Gutters,  "  »VV? 

Gait  iV  Sons,  John. 

New  York. 
Slate  49<>. 
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Gas. 


Safety  Gas  Cock  Co.,  104. 
(iilbcrt  A  Barker  Manfg.  Co.,  105. 
I.  P.  Frink,  116. 
.McKennev  tS:  Waterbun-.  624. 
Terrills  (ias  Machine  Co.,  107,  107. i 

Gas  Fixtures, 
See  Fixtures,  Gas. 


Wo  iwijijln  explain  that  on  the  card  "Galv.  Iron,"  where  cme 
mnnluT  is  nscil  over  another,  the  top  figure  is  for  the  number 
ot  the  oatalojino,  anvl  the  lower  figure  is  the  page  in  that  cata- 
loj>\u\  This  is  a  svstoni  of  reference  that  comes  in  handv  ven' 
often 

Ihcrv  ;irx^  nunv  other  deviox^^  we  have  equally  helpful,  but  we 
w  ill  nx^t  t,ikc  up  ;uty  inorv  of  your  space  at  this  time,  and  trust 
?5s'  ^K^vx*  r*M\  vrx^vc  o:  he!p  to  some  of  our  members. 

Curtis  i  Johnson. 

VU  s\.v'  V  \\   M^  X"v'*  :'"'j.:  1  .^'c-ir  i<:  ::  r..:;e>  which  could 

X    ^^^^  N,'     '  /i'     .^  >  x\  •- '-.  j>  v-iJ-^:"--e  2L  ptece  of  oSict 

■    •     V  .1^    • ,  ,*  .        ^j  \       *     :"r  :>.«i  yii>:  f^.v  \-ear5  I  have 

\i.    .\s'.v'. «,-.  .♦  \v     .■  »-v    '  **••<*">     '*    *' ^r'v   I'.r^  ry  myself  since 

S"'\\     •  ' '>%    ''     "'■*«    --^    ,■-.  I''     ^\L^i    rxvrr    rr-   ir.i   secured 

''■■"•     v"^    '^      *  »'     ,v:\'.»     •.  ••"  *    i«rr^<o-  t:    tjr'i-se   r:»xe  N.x>k5. 

*  ^  V     ^    ,-s\.<,..  X     .M^     ::     *      "~i:.:i:    v    re    ^h-ere  dates, 

•  •      •      •     .  '     .        ^         It  I!  . 


X  v.o    iUwv    iWLV  ;u»iit\    tiN  ^ivi:t:^!vii>^ 
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(^nitiM.  No.  2  for  iojK>jjfrai)hical  delineation.  Each  txK)k  is 
I  in  »vi<lcM  I  with  an  index  conijKftent  to  accommodate  the  book's 
<  ;i|»;i<ity.     I*'(»r  No.  I  I  have  printed  headings,  thus: 

Vanu*  of  street,  section,  i)age.  For  the  hook  Xo.  2.  I  have 
Index  to  bcuch  marks,  Xo.,  elevation,  street  name.  page. 
I''.vt'r\  hrnch  is  given  a  number  and  elevation,  and  also  location. 

I  ch(»sr  these  rather  than  plain  tracing  sheets  because  I  am 
;urustt>ined  to  test,  compute  and  plot  my  work  by  rectangular 
MM  \  r\  mg.  .My  ])laiti  diagrams  are  all  based  and  located  by  the 
lw»ri/«»nlal  lines  tor  latitude,  by  the  i>erpendicular  line  for  longi- 
tihli*  or  departure. 

M\  Ihm\o1i  marks  are  baseil,  as  is  usual,  wpou  an  imaginar)* 
pLnu\  livaied  in  the  earth,  at  least  as  low  as  the  lowest  point 
wnhm  tlte  surface  of  the  territi^ry  which  I  wish  to  embrace  in 
nu  v.utNass  riuTe  would  K^  little  use  to  specify  principles 
\\ Inoh  shintl.l  i:\n oni.  Wb.en  invited  to  ciMnmence  a  canvass  of 
,-.  \x  \\\\\  mu>:  res:  wiih  the  ;udgment  of  the  person  under- 
•,,,Nr,i;  :Vv^  w.^rk.  vv:v.^\\!.  ix"rhat>>,  with  the  conditions  of 
:>.  vx'  •.v;*:^^  w : -,  vW::r.\  :*u  r.r.Ar.cv  as  well  also  the  immediate 
•\v-.:x  ,-•.  :  \  i\\-.^\^  '  ■-^A^  >^i\.  V  ^\  ever,  that  it  is  practicable 
..■'.:.  i"    'i""  '.^M    assigned    for  a 

■^ '-^^      \.\\    .  \  ,vx  ^."C^i>:  "./it  :::  assicning  latitude 

■  ■•  ^  ■  <  V  •  ;:"'■-  V  i  ^•^'^:i  ""-^r  ;:r.  ucn  t>  earn"  the 
*-^-         »  V    ,        ^      .     ■ :  .'■     :•  '-Ti-- yj.::-.:    :r.    the   canvass. 

-'■'■'     ^'  ■  vj        ■«.    ■  cj:'  r    . :  "ri^rj!"  rriarks  is  a 

.^    '.         '  »  ^  ;  '.v     "'  •:     T  r  CTT'trs.  r.   r  :f  fenct 

•^       '-      ^     '        ■>  ■  *         >i.-"  1.     ;•  r  'I.  i  ^'JT".""  .:r:^  K.vk — 


\ 


"t    '.  :t*    rr-.i  n     r: — .'.".i 

•••tiii.-rT  It     ""•■  ■-»"  -"■•-■•' 

\  *•  '•.     v.x:    r  r-*i;-     :  "ri: 
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I  send  the  following,  which  may  give  a  man  thought  or  may 
not. 

In  running  out  and  establishing  lines  of  property  by  following 
old  sun-eys,  we  often  find  expressions  like  the  following: 

I  St  course  X  40""  \V  :=  distance. 

2d  course  East  on  line  of  lots,  distance — and  no  fence  or  indi- 
cation thereof  sufficient  to  determine  what  that  course  was,  and 
in  the  course  of  the  sur\'ey  this  expression  may  occur  substitut- 
ing several  times  A\\  S  or  X.  This  was  the  custom  of  the 
sun*eyors  from  early  times  up  to  about  1850,  and  has  a  definite 
meaning  or  sig^nificance  and  refers  to  the  original  line  of  lots 
in  that  division,  but  this  is  further  complicated  by  a  custom  of 
surveyors  of  that  date  of  Setting  their  compass  on  a  known  line 
and  changin*^  the  variation  vernier  to  read  the  same  as  in  some 
previous  survey,  in  dividing  up  the  original  lots  for  sale  of 
parts  thereof  or  among  different  members  of  the  family:  and 
this  practice  leads  to  other  diflficulties. 

A  highway  is  laid  out  with  the  vernier  set  off  and  the  lines 
or  angles  of  the  highway  are  only  indicated  by  stake,  which 
in  the  process  of  construction  has  rendered  it  impossible  to  locate 
ihciii  except  the  temiinii  are  sufficiently  indicated  to  form  a  base 
for  triangulation.  assuniini::  as  long  a  line  as  possible  of  one  <^t 
the  lonijtst  courses  an<l  by  g'Mng  over  it  twice  or  more  dividing 
the  sum  of  v:iriation  :im«nig  courses  in  order  to  determine  the 
error  in  !>asc  line.  In  followini::  this  meth<xl.  I  have  been  able 
t.,'  rcl«:catc  roa«l  lines  <atistact'.>rily  to  interested  parties  so  far. 
Aiitl  in  this  o.^nitectiop  I  w«.>u!«l  sugcrest  that  ever>'  town  should 
have  a  copv  »-^t  the  •  ricrinal  <l:visi«.>n  oi  lots  and  as  accurate  a 
riiar>  '.>t  same  as  can  be  ma<!e  v.^r  use  in  settling  disputes. 

RoswELL  Atkins. 


'">"r^  !T\\  'j\per'«'!ice.  I  sh«HT'»!  Neiiin  with  labeling  field  books 
•\\  :'x  '.  cir.  -.  :'\it  :*:ie  iarc  :tui>  -erve  t*^  show  the  time  or  year 
..,  .,^"-^.-«  r/^^.  x^:-\cv  \\a<  i^ui'ic  ::i  order  to  allow  for  veariy 
..,.  y-Tv^-:^  I  :lx'  fxc'.le  :•.*  tix-  west  at  the  rate  of  4'  per  year 
x"..x  I  ''^:>t  cai!ie  t-^  :'>\\!i  ir.  iS^*.  An«.l  ai^in  it  would  be  well 
•^  •■«  ic  :!ie  tifue  '^t  lay  r-^  a'.-.'w  for  the  diurnal  variation  in 
TT  vvTumt  survevs. 
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I  have  occasion  to  do  field  work  without  an  assistant  in  which 
I  use  a  steel  upright  bar  2'  long  ^'/^f^  foot  square,  as  repre- 
sented in  Fig.  I. 


Tut  1 


Set  plunih  C  at  random  in  line  oi  a  b  d  and  add  a  c  or  sub- 
tract b  I  as  case  niay  require  for  giving  distance  to  x. 

Two  flag  ix>les  can  be  used  in  the  same  way  as  shown  in  Fig. 
1.  only  using  a  larger  movable  bob. 


Fio   a. 


A^  substitute  ior  a  rodman.  I  have  used  a  w»x>den  fonn. 
a  l^  c.  ■>  t'  KMUg  a  nnuid  upright  tastenetl  to  a  flat  strip  a  ^ 
>L^  as  t'.^  li«*M  '"  c  vertical.  By  using  two  they  can  serve  as 
rangers  in  running  ^-ut  curves  by  •^ttscts.  or  as  back  sights  and 
t\>re  sigius.  w  itii  • -r  without  instrument.  Fig.  I  can  be  used  to 
advantai^c  in  ojp.necti- -n  with  Fig.  J  in  absence  of  rcnlman. 

!n  '.'rHce.  ist^iatc<l  pian<  are  place* i  in  groups  and  labeleii  after 
tile  !uunes  or  "Uic  -.^'r  ni-Te  i-^ersi  ns.  and  in  drawers  specif\*ing 
!•  carit  n.  \\\  this  way  an;v  particular  plan  is  readily  found  by 
tuT^niP;;;  ■•ver  o-  rn;;ara::vei}    tew   in  the  separate  gfroups. 

i  ■!■•  '>i:r  \:i:x  rieM  w  rk.  a>  it  is  with  ettort  that  I  get  around 
\\'!ii;  t"  '.an:ene>s.  In::  i  can  -l^  flice  wf.>rk  with  comparative 
c  inv  r:.  i"ur  :n  •  r<:er  t;  •  cv  imect  is<>latetl  plans.  I  have  to 
:•'.  -  T'  :  •  "..Nj^-  f  n^^rre--  !  .ii^l  J  :■;>  take  tlie  place  of  nxinian.  or 
N':'e  •  '^v:  *.a;^e  ''/  oTTKr  •:"  =Hi:Mings  in  getting  size  or  rela- 
■.".<.  : 'I •>::'- s'    .•:'  -.m'i.   :»uih.ling  \\!t?i  an«:ther. 

:'v^"  :v.\  'ate-^t  inii)r<'ved  [\i:u»  graph  «|uite  useful  in  reducing 
•  ui">  :m  .\  n  '.11  large  scales  w  iiere  L  want  to  incorporate  an 
.^  :  ^  :  ^'iHi  »•!  a  combination  n  several  into  one.  and  bv  trans- 
'\'      a;  ei    i»lace  on  plan.      I  keep  at  it  f«:^dder  or  no  fodder,  ai 
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As  my  observations  in  1 901  were  somewhat  elaborate,  I  con- 
clude it  best  to  send  you  a  blue  print,  with  tabular  statements 
of  variation  of  the  needle  in  five  different  points  in  my  yard 
indicated  by  letters  A,  B,  C,  D,  E.  At  all  of  the  points  it 
appears  that  the  variation  differed  on  parallel  lines,  when  the- 
oretically they  ought  to  read  the  same,  w^ere  it  not  for  local 
attraction,  and  at  none  except  at  C  did  the  variation  conform  to 
the  anticipated  4'  per  year  since  1866  at  9.30  as  noted  in  Col. 
Lester's  table. 

Hence  I  conclude  that  local  attraction  and  diurnal  movement 
of  the  needle  west  of  about  34°  from  9.15  a.  m.  to  i  and  2  p.  m. 
stand  in  the  way  of  determining  the  yearly  variation  other  than 
by  comparing  the  readings  of  lines  between  known  bound  and 
known  date  of  original  survey,  and  by  this  method  I  have 
arrived  at  the  conclusion  that  4'  per  year  is  to  all  intents  and 
purposes  the  true  variation  since  1857,  at  which  time,  according 
to  Col.  Lester,  the  variation  is  as  shown  in  Table  i  (p.  80). 

The  following  shows  magnetic  courses  of  true  meridian  as 
established  by  the  sun  August  7th,  1899,  by  Edgar  Clark  in 
centre  of  yard  north  of  said  Clark's  house,  Putnam,  Conn.,  at 
point  A  upon  a  level  plane  board,  according  to  Scammel's  Uni- 
versal Treasure  House  of  Universal  Knowledge,  3.000  illustra- 
tions, pages  1 04 1,  133  Pearl  street,  Boston.  Mass. 

Local  attraction  at  X  due  to  the  city  water  pipe  being  the  same 
in  1892  as  in  190T.  causing  a  lack  of  parallelism  of  magnetic 
meridian  at  C.  but  still  a  yearly  variation  of  4'  at  A',  or  35'  from 
1892  to  1901,  a  i>erio(l  of  0  years. 

This  note  was  taken  April  19th,  1901,  as  N  51°  15'  \V.  and 
under  same  conditions  July  4,  1892,  as  X  51°  50'  W,  and  accord- 
ing to  rule  for  XW  courses  =  —  35'  var.  which  if  the  original 
was  XE  would  be  4-  =:  4'  per  year. 

The  alx>ve  was  taken  with  Mr.  Card  and  his  assistants,  and 
Puff  &  Burger  instrument.  Remark,  viz.,  while  similar  results 
have  followed  like  comparison  of  old  with  modern  courses.  But 
^^here  local  attraction  exists  as  it  does  in  Putnam,  it  don't 
answer  to  ])lace  too  nuich  dependence  on  the  needle. 

Also  shows  variation  of  magnetic  needle  west  of  true  meri- 
dian   i(>oi    of    Ti"    30'   in    Putnam,   Conn.     Latitude   41°   55'. 
longitude  71^   55'.  showing  variation  of  4'  per  year  since  1840. 
to  1901,  discarding  local  attraction  and  diurnal  variation  of  ,^4 
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As  my  observations  in  190 1  were  somewhat  elaborate,  I  con- 
clude it  best  to  send  you  a  blue  print,  with  tabular  statements 
of  variation  of  the  needle  in  five  different  points  in  my  yard 
indicated  by  letters  A,  B,  C,  D,  E.  At  all  of  the  points  it 
appears  that  the  variation  differed  on  parallel  lines,  when  the- 
oretically they  ought  to  read  the  same,  were  it  not  for  local 
attraction,  and  at  none  except  at  C  did  the  variation  conform  to 
the  anticipated  4'  per  year  since  1866  at  9.30  as  noted  in  Col. 
Lester's  table. 

Hence  I  conclude  that  local  attraction  and  diurnal  movement 
of  the  needle  west  of  about  34°  from  9.15  a.  m.  to  i  and  2  p.  m. 
stand  in  the  way  of  determining  the  yearly  variation  other  than 
by  comparing  the  readings  of  lines  between  known  bound  and 
known  date  of  original  survey,  and  by  this  method  I  have 
arrived  at  the  conclusion  that  4'  per  year  is  to  all  intents  and 
purposes  the  true  variation  since  1857,  at  which  time,  according 
to  Col.  Lester,  the  variation  is  as  shown  in  Table  i  (p.  80). 

The  following  shows  magnetic  courses  of  true  meridian  as 
established  by  the  sun  August  7th,  1899,  ^y  Edgar  Clark  in 
centre  of  yard  north  of  said  Clark^s  house,  Putnam,  Conn.,  at 
point  A  uix:)n  a  level  plane  board,  according  to  Scammel's  Uni- 
versal Treasure  House  of  Universal  Knowledge,  3.000  illustra- 
tions, pages  104T.  153  Pearl  street,  Boston,  Mass. 

Local  attraction  at  A'  due  to  the  city  water  pipe  being  the  same 
in  1892  as  in  njoi,  causing  a  lack  of  parallelism  of  magnetic 
meridian  at  C,  but  still  a  yearly  variation  of  4'  at  A',  or  35'  from 
1892  to  1 90 1,  a  i>erio(l  of  0  years. 

This  note  was  taken  April  19th,  1901,  as  N  51°  13'  W,  and 
under  same  conditions  July  4.  1892,  as  X  51°  50'  \V.  and  accord- 
ing to  rule  for  NW  courses  =  —  35'  var.  which  if  the  original 
was  XE  would  be  4-  =  4'  per  year. 

The  alxwe  was  taken  with  Mr.  Card  and  his  assistants,  and 
P'uff  &  lUirger  instrument.  Remark,  viz.,  while  similar  results 
have  followed  like  comparison  of  old  with  modern  courses.  But 
where  local  attraction  exists  as  it  does  in  Putnam,  it  don't 
answer  to  i)lace  too  much  dependence  on  the  needle. 

Also  shows  variation  of  magnetic  needle  west  of  true  meri- 
dian   upi    of    11"    ^o'   in    Putnam,   Conn.     Latitude  41°   =;^'. 
longitude  7K   ^^\  showing  variation  of  4'  per  year  since  1840. 
to  i(/3i,  discarding  local  attraction  and  diurnal  variation  of  ^4° 
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I*.  Nf. :  there  being  no  record  of  time  of  day,  of  original  courses, 
etc. 

Where  local  attraction  exists  it  follows  that  magnetic  courses 
in  ditiferent  jx^ints  of  location,  reading  the  same,  are  not  parallel. 
Therefore  it  is  iniiK>rtant  in  defining  the  variation  of  the  mag- 
netic needle  from  the  true  north,  to  avoid  adopting  a  magnetic 
course  for  comparison  with  the  true  meridian — that  is  affected 
hv  IcK^al  attraction — which  mav  be  determined  bv  successive 
trials  of  the  magnetic  course  of  a  number  of  points  in  any  given 
straight  line.  From  compariscni  of  old  courses  with  modern 
courses  of  lines  of  undoubted  originals,  I*should  suspect  results 
at  variance  with  4'  per  year  as  in  keeping  with  variations  shown 
in  Table  Xo.  i.     See  also  Tables  2,  3.  4,  5  (  pp.  80,  81 ). 

.\pril  3,  i()02,  note,  i)oints  Ci.  C.  X.  are  removed  from  influ- 
ence  nf  telegraph  and  trolley  wires  in  street. 

A  represents  a  jx^int  in  line  parallel  with  curb  i  ft.  distant 
ihiTefrom  and  opi)osite  third  trolley  pole  on  curve.  Top  edge  of 
cut.  spike  and  three  stones. 

To  find  meridian  by  the  sun  see  Fig.  i.  Fasten  a  level  lx)ard 
to  the  ground  and  at  the  south  edge  drive  a  stake  AB  firm  in 
tlie  ground.  On  its  end  fa.«»ten  piece  of  tin  perforated  with  a 
hole.  Ix*t  the  string  of  a  plym  lK>b  hang  through  the  center  of 
the  hole  and  thus  get  a  point  in  the  vertical  marked  l'  in  the 
diagram.  Alxnit  9  a.  m.  mark  the  centre  ot  the  image  of  the 
hole  at  D.  then  with  the  line  AI)  as  radius  describe  an  arc  of  a 
circle  and  when  in  the  aftermxjn  the  ima^e  of  the  hole  falls  on 
this  line  as  at  E,  mark.  Then  the  line  I'F  which  bisects  the 
anijle  />/:  is  the  true  meridian.  The  image  of  the  sun  describes 
a  flatter  circle  than  the  one  described  bv  the  radius  DB  bv  rea- 
son  of  higher  altitude  of  the  sun  at  noon. 
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Table  i. 

Col.  William  Lester's  variations  as  noted  : 

1745.     Variations  of  magnetic,  S.-       west  of  true  N. 

i3io.  •*  "  5.-30' 

1S40.  *•  ••  7.-45' 

i566.  •*  "  9.-30' 

ityn.  By  Edi^r  Clark,  as  shown  aboi'e  per  plat  at  points  A.  B.  C.  D.  F. 
1 1. -45'.  at  G  II. -50.  at  C  parallel  lines  showing  in  four  tables  the 
mat^netic  course  of  true  meridian  instrument  at  A.  B,  C.  D.  indi- 
cating variations  due  to  slight  local  attraction  ;  also  diurnal  varii- 
tiuns  due  to  various  times  of  day.  readings  were  taken. 

in  keeping  with  4'  per  ycjr 

iQiii.     Variations  •)f  magnetic,  11. -50'  a.  m.    |    from  i S40  to  i ?66.  and  as pf r 

12.-        v.  M-    ,'  table  No.  4,     Instrumental 

'  c. 


Tahlk   2. 

/nstrumefit  at  A. 

Magnetic  courses  of  true  meridian  from  A  to  B  March  iS.  19(^1 

10.20  A.  M N.  10. -00'  E. 

II. 'Xj      *     •*  10. -00 

i.<»  I*.  M *•  10. -15 

\.**y     ■•      **  10. -20 

4.'.'o      "      ••  10.    15 

5.1'»        *       •*  10.  -rx> 

Avfra:£tr 10.    7') 

T  \^  It  3. 

Magnetic  •.'"'iirsf'i  '•:  true  meri-iiari.   B  to  .\  Aukjust  7,  lS<y<^ 
i.iJ  F .  M N.  10. -';5'  E. 


\  M^ 


10.    «X) 


Au.^U'^t  ^.   !'*•)'>. 


^  ■  •■   \    M 
I  ...  ■, , 

I  I    [-^ 

I  _'  ^  '  ■      M 
1  J  4.  J         ^.' 


N. 

10. 

15'  E 

I'j. 

.x»'  •• 

10. 

30^  •• 

10. 

30'  •• 

10. 

35'  •• 

10. 

20'   •• 

10. 

30'  - 

^Ll\     I  J.     \    ,y^'. 


I  ■--'     .   n: 


.\.  1 1.  00'  E. 
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Instrument  at  H. 
Maj?nctic  course  of  true  meridian,  March  20,  1901  : 

9.00  .\.  M N.  10. '^15'  E. 


lo.fX) 

11.00  " 

12. <X)  M. 

1. 00  V.  M 

2.(X)  " 

3.f>j  " 

4.00  " 


1 0.-30' 
10. '45 
10. -40' 
10.^50' 

II.^(X)' 

10.-45' 


/  •. 


•      ••   10.   30'    *• 

(Averaije 10. -3h') 

m 

Tahi.i:  4. 

Instrument  at  C. 
Matrnetic  courses  of  true  meridian  fr<jm  C  to  I),  March  iS  and    19,  iqui 


M 

arc 

h  I 

S. 

> 

I  arc 

h 

19. 

9.15    \.   M 

.N. 

II. '45' 

!•:. 

9-3*^ 

\.   M.  . 

.N 

.  1 1. -50'  E 

I0.2t>       " 

11. -45' 

II. '<K)' 

ii.°45' 

10.30 
1 1.3" 

I2.CX^ 

1  « 

'    II.    5o'   *' 

II.CXJ 

M.      . 

*   ii."'<^o'  " 

•  •              •  • 

'   1 1 .   50'  • ' 

\A*>  r.  M 

II.   50' 

12.45 

\\  M.  . 

% 

'   12. ^xj'  '• 

3.00    •• 

4. on     •• 
4.2>     *• 

12.  <>j' 

1-45 

• « 

'   12.  00'  ** 

II.   50' 
ii.-s^o' 

2.45 

3-45 
5.30 

•:  .-  r 
4/- 

I  • 

1 

12. ''cx/   •* 

'   ii,'^<;o'  *' 

t  > 

'    12.   <X)'   " 

Aver 

aj^'e. 

II. 

Taiu.k  5. 

Instrument  at  I). 
Majfuetic  courses  of  true  meridian.  March  2<j,  I9<ji  : 

9.00  A.    M N.    12.    (Xj' 

*     ••    12.    10' 


K. 


10.00 

Il.OCi  " 

I2.<X1  M. 
1. 00  v.   M. 
2.00      •* 
3.00      •• 

4.00  " 


•'  12.  ^(xV 
••  12.  10' 
**     12. -<X)' 


12.    I  ^ 


/    •• 


'*      12.    <J0' 
"     12. ^00' 


(Average 12.  -4')     D 

ir.  47 


-'    r, 


10.   7'       A, 


10.   3(/     H. 

(ieneral  average 11.  9' 


Putnam,  Conn. 
6 
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82  eighteenth  axxual  meeting. 

The  Conditions  under  which  Men  are  Emplo^td  at 

Keney  Park. 

First — Xo  man  is  hired  for  any  definite  length  of  time. 
Every  employee's  time  is  out  every  night,  and  any  or  all  of 
them  are  at  Hberty  to  quit  at  any  time  they  choose,  for  any 
reason  or  for  no  reason,  without  breaking  any  agreement  or 
understanding  with  me.  I  also  have  the  same  privilege  in  let- 
ting them  go.  The  only  bond  which  holds  us  together  is  our 
mutual  advantage  and  pleasure.  In  point  of  fact,  men  work 
here  year  after  year  and  there  is  very  little  change,  except  as 
men  go  out  for  better  positions  or  pay. 

Second — Xo  drunkenness :  no  swearing :  no  smoking  during 
working  hours.  Any  signs  of  intoxication  on  or  off  the  work, 
known  by  me.  discharges  the  man  at  once,  and  also  if  I  hear 
him  swear.  X^o  exception  is  made  to  these  rules,  be  the  posi- 
tion high  or  l«>w.  Although  these  rules  were  not  made  for  that 
purpose,  yet  they  have  resulted  in  bringing  to  the  park  the  best 
work-men.  and  in  fact  men  able  and  willing  to  accomplish  more 
in  a  day.  and  they  also  almost  entirely  eliminate  the  causes  of 
accident. 

About  r»ne  luindre'I  men  are  employed,  and  there  has  been  no 

diiiiculty  in  « obtaining  or  keeping  men  imder  these  conditions. 

The    rules    act    as    a    screen.      The    pcor   men    drop    through. 

Character  ha^  a  cninK-rcial  value  in  laborers  as  well  as  in  bank 

ca>hiers. 

G.  A.  Parker. 

Harti«>r'.l.  C».'nn. 

A  Dt".  ICL-:  FoK  C^-". 'IN-;  •  ir  Paper  or  Tracing  Clotii  from 

Rolls. 

A  '.N'nvciv.etit  'icvioe  t-T  use  in  cutting  off  pieces  of  paper, 
tracing  il-v.-  ..-r  bl\w  print  paper  from  the  rolls  is  shown  in  the 
aoc'TntKuix  !!ii^  >keto]ies  fr'.-^m  the  plans  for  one  in  use  in  the 
'  iV.ce  •  t  t::e  -a  rite r.  •  >ue  '.-r  two  features  only  of  this  design 
a'\  >  r-.^iiKil,  :•.  l^ciiT^  an  ittipn.n-ement  on  a  somewhat  similar 
viy.r'v:irce  in  i'>e  el>e\\here. 

!n  ii>!!)^,;  :lri<  vlvvice.  it  may  '>e  placed  on  the  end  or  side  of  a 
vlrauLiluini;  h:v:u  -^r  irauiiii;:  l>oar«l.  The  roll  of  paper  should 
be  placed  as  sli'>\\n  in  tlie  cr<>>s-section  sketch,  and  the  end  of 
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the  paper  pulled  out  from  underneath  the  roll  until  the  length 
needed  has  passed  the  groove.  Sufficient  tension  should  i^e 
a|)plied  to  make  the  paper  thus  drawn  out  straight  and  snic»:»th. 
and  tMie  ')r  two  weights  should  l)e  placed  on  the  paper  to  keep 
it  tight  while  the  piece  is  being  cut  off.  The  blade  of  the  knife 
used  should  be  thin,  and  its  *^i\g;c  should  be  sharp.  It  should  be 
drawn  across  the  pa[)er  following  in  the  groove.  A  good  table 
knife,  which  by  long  use  has  become  woni  rather  thin,  is  suit- 
able for  this  purjK^se. 

The  woiu^ht  of  a  full  r»ll  will  furnish  sufficient  resistance:.' 
the  proper  tension  ior  the  i>ai>er  to  l>e  cut  off.  As  the  r'>;'. 
dccreaso  in  size  and  wcii^lu  it  lies  lower  down  relatively  k*  the 
idi:e  \^!  ihv  luirvlwvXHl  piece  ^«ver  wliich  the  paper  is  dra\\T:, 
wr.icl.  c^ini^r.^ites  wt  the  decrease  in  weight.  \\'hen  the  roll  is 
nearly  i;"!H\  a  weivzht  may  W-  placet  I  up'>n  it  to  counteract  the 
pi!:!.  W  her.  n  t  in  use.  the  ihing  may  l>e  hung  up  beside  the 
r->*.[  I'll  res  anv!  :narig:e<. 

'  i  a  :i/e  is  'v  rev:  :\  r  :::ar  imn-'Se.  i:  should  be  alx>ut  in  line 
wit::  ::!e  ce!>:tr  >  f  gr-dvitv.  ar.  :  n-::  as  shown  in  the  sketch.  A 
>v''e\v-^;. ^  *v.r.  x-  *,:>c-'.  **'s:va;.  .'t  a  h-.-Ie  by  screwing  it  int«"»  the 
v^':  ■-  ■:•.":.  ■  •.■.-*•.:::  •.::-.l  '/i.^x  Iz  :hc  n>II  :s  lonjjer  thari 
:!'.  'v".  V.  -t^v.!'.  "^i':  .  •:  :>:  '-  •:':  :::a%  '•e  cu:  off.  an*]  the  r-!; 
a\  'v  •^'.^■.•'  a'-  :'^  -"•^•j'v**:";  :  *^'::-h  :hc  ciittinc- 
\  !•,  ^  "  -"^  i".  -.  r^!'.  '  "  ■■-  i  :vu.":a;^cs  .  f  its  use : 
.:  v-  ">  :  ■,  •■•  ••  •.  -I :■-  ■  ■:  v'-  '■.Tce  is  neing  cut  r»ff  an-: 
•.'  V.  •  »  ^^^  •"••.  *■*--"".  "^  *T  :::r  N.^ird  up».^n  the  r.v-'r 
^  •"^•■^  >.;■'.•.;  ^  ■•'  •.--•:  ':  dv  i  Ls  waste,  as  the  pai:'er 
-  .i'  ;t  ^  :■  :  •'  r.  -^•::  jl-'c'c^.  It  takes  less  time. 
•  •',    ;■  ;•    :'■■'. i^:  *"\r-  :''u  ■.^"a'  •::'::v:ho'»I. 

>:     •      v,-    -'K     •"•"-..  r^oj  •••/as  Sr."-- 

E.    P.  ArOlR. 
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REPORT  OF  COMMITTEE  0\  STEAM  RAILROADS. 

To  the  President  and  Members  of  the  Conneeticnt  Society  of 
Civil  lin^ineers: 

<'iKNTF-EMEX : — The  followinj:^  communications,  which  cover 
tilt*  field  (juite  thoroiij^hly,  comprise  the  report  of  your  committee 
for  this  vear: 

In  response  to  your  circular  relative  to  construction  in  the 
State  of  Connecticut  (lurinjiif  the  past  year,  he^  to  j^^ive  you  below 
j^eneral  information  concerninjs^  important  pieces  of  work  com- 
pleted during  the  year  or  m^w  in  progress  by  this  company  in 
the  State. 

BRIDf.MPORT: 

The  entire  work  for  the  substructure  in  the  four  track 
improvement  throup^h  Bridgeport  is  now  under  way.  Contract 
has  also  l)een  let  for  four  track  Scherzer  Rolling  Lift  bridge 
across  Pequonnock  River.  It  is  expected  shortly  to  award  the 
tmlance  of  the  steel  work,  including  the  bridges  over  the  different 
streets  and  the  steel  trestle  work  along  the  water  front.  It  is 
also  expected  that  the  new  station  will  also  l)e  contracted  for 
in  the  near  future,  so  as  to  be  completed  with  the  balance  of  the 
work. 

\\'ix[)Sor: 

The  change  of  P»road  street  crossing  from  grade  to  under 
the  tracks  of  our  Hartford  Division  has  l)een  completed. 

XAr<;ATi'CK  Divisiox: 

Contract  for  the  grading,  masonry,  etc.,  for  the  double  track- 
ing (»f  the  Xaugatuck  Division  frc>m  the  present  end  of  double 
track  south  of  Derby  to  Ansonia,  has  been  let  and  the  work  is 
ri«>w  well  under  way.  This  improvement  provides  for  a  change 
of  line  through  Derby,  the  new  line  Ix-ing  located  on  the 
meadows  at)out  midway  l>etween  the  present  Ansonia  P*ranch 
and  the  Xaugatuck  Division. 

Plaixvillk: 

A  new  union  brick  passenger  station  has  lK*en  constructed  at 
Plainville  for  our  Xorthampton  and  Highland  Divisions,  taking 
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the  place   of   tlie   old   station   on   the   Northampton   Dinsion 
destroyed  by  fire  and  the  former  Highland  Division  station. 

Thompson  : 

The  grade  crossing  at  the  station  has  been  changed  from 
grade  to  over  the  tracks  of  our  Midland  Division. 

North  Grosvenordale: 

The  grade  crossing  located  about  half  a  mile  south  of  the 
station  has  been  changed  from  grade  to  over  the  track  of  our 
Norwich  Branch. 

This  covers  the  more  important  pieces  of  work  undertaken 
by  the  company  during  the  year  in  the  State. 

Colin  M.  Ingersoll,  Jr., 
Chief  Engineer. 


To  the  President  of  the  Conneetieut  Soeiety  of  Civil  Engineers: 

Responding  to  your  recent  favor,  and  as  a  member  of  your 
Committee  on  Steam  Railroads,  T  submit  herewith  a  repc>rt  of 
such  work  as  has  come  under  my  observation  during  the  past 
year.  AMiile  mucli  of  the  work  <lone  has  been  routine,  there 
arc  a  iuhuIkt  <>t  important  impnnements  to  which  I  shall  make 
a  brief  reference. 

What  is  <l«_»ubtless  tlie  most  complicated  and  expensive  piece 
of  work  e\'er  undertaken  by  a  railn)ad  in  the  State  of  Connecti- 
ctu.  is  n«>w  under  construction  at  Bridgeport,  and  is  known  as 
the  *"bJridi^ep(»rt  Improvement."  This  work  involves  the  eleva- 
tion of  the  tracks  tlirouirhoiu  the  entire  length  of  the  citv.  thus 
eliminatini^-  all  i^rade  crossings  :  the  partial  change  of  alig:u- 
uKut;  the  constrtiction  oi  a  new  rolling  lift  drawbridge;  the 
erccii"n  of  a  new  iinion  passenger  station,  with  the  necessary 
appn^achcs  iherL-t'.\  and  the  l>uil(ling  of  a  new  freight  storage 
xar.l  witli  :iKin\-  miles  oi  track,  at  the  east  end. 

riie  Work,  teinporarily  discontinued,  was  resumed  early  in  the 
sn.nnivr.  and  ha>  ]kx-u  i)ushed  forward  with  all  possible  expedi- 
ency. 1  hxiiii^  t"  i'a\onil^le  weather,  there  has  been  no  cessation 
i^i  .»p<.'raMons  virrini;  the  w  inter  months,  and  there  are  at  present 
between  41  x>  and  5lx>  nu-n  eniploye«.l. 
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The  huge  job  is  divided  into  three  sections,  each  of  which  is 
let  as  a  separate  contract,  there  being  three  different  firms 
engaged  in  doing  the  work. 

The  entire  improvement  is  under  the  personal  supervision  of 
Mr.  R.  M.  Berrian,  Member  American  Society  C.  E.,  aided  by 
a  corps  of  able  assistants. 

The  double  tracking  of  the  Xaugatuck  Division,  from  the  end 
of  the  present  double  track  section,  northward,  is  also  under 
way,  and  very  satisfactory  progress  is  being  made. 

This  improvement  entails  several  changes  in  alignment,  a 
reduction  of  grades  and  the  elimination  of  all  grade  crossings. 

The  section  under  construction  is  about  four  miles  long,  and 
extends  to,  and  includes,  the  Ansonia  vard. 

This  work  is  also  under  the  supervision  of  Mr.  Berrian. 

At  Cos  Cob,  on  the  New  York  Division,  another  of  the  huge 
masonry  piers  has  been  erected,  under  the  high  bridge  which 
crosses  the  Mianus  River  at  that  pc^int. 

These  piers  are  built  wide  enough  for  four  tracks,  and  when 
all  are  completed,  it  is  presumed  that  a  new  four  track  bridge  will 
replace  the  double  track  bridge  now  in  service. 

At  Plainville,  on  the  Air  Line- Northampton  Division,  a  new 
and  elegant  union  passenger  station  has  been  erected  during  the 
I>ast  summer.  The  outside  is  of  speckled  buff  brick,  with  sawed 
blue  stone  trimmings,  while  the  inside  walls  are  of  cream-colored 
1>U!T  brick. 

The  wainscoting,  ceilings,  toilet  rooms,  ticket  office,  etc.,  are 
finished  in  hard  wood,  the  whole  combining  to  make  a  very 
pleasing  effect. 

The  building  is  heated  by  steam,  lighted  by  electricity,  and 
the  plumbing  is  of  the  most  modern  description.  Commo<lious 
platforms  with  ample  cover  sheds  make  the  station  easy  of 
access  in  all  weather,  and  the  patrons  of  the  road  are  highly 
pleased  with  the  much  improved  arrangements. 

At  Still  River,  near  Brookfield  Junction,  a  new  steel  plate 
girder  bridge  has  been  put  under  the  tracks  of  the  Berkshire  and 
Highland  Divisions ;  the  tracks  of  these  divisions  running 
parallel  at  this  point. 

The  separation  of  grades  at  the  "Causeway'*  crossing,  at 
Windsor,  on  the  Hartford  Division,  is  a  vast  improvement  over 
old  conditions,  and  is  much  appreciated  by  those  having  occasion 
to  use  that  thoroughfare. 
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This  article  would  be  incomplete  without  a  brief  reference  to 
the  immense  ice  plant  recently  installed  at  Poquonnock,  on  the 
Shore  Line  Division.  The  building  is  probably  the  largest  ever 
erected  for  the  purpose  in  New  England,  and  is  capable  of 
receiving  and  storing  many  thousands  of  tons  of  ice. 

All  of  the  machinery  useil  in  loading  the  ice  into  cars  is  of 
the  latest  and  most  approved  design,  and  the  numerous  side 
tracks,  with  frequent  switches  and  crossovers,  tend  to  facilitate 
the  handling  of  cars  with  the  least  possible  delay. 

While  I  have  mentioned  some  of  the  improvements  made  by 
the  X.  Y.,  X.  H.  &  H.  R.  R.  during  the  past  year,  it  will  be 
noticed  that  I  have  confined  my  observations  to  improvementi 
in  CcfiuCiticut.  Much  important  work  has  been  done  on  the 
'several  divisiv>ns  in  other  states,  to  which  I  have  made  no 
reference. 

George  E.  P.u-mer. 

»  Signed)     Morrison  C  Hamilton, 
Charles  H.  Ewing. 
<fiE«^ROE  E.  Palmer. 

Committee. 
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Bcrjvv:-  :i.  *J;:a:; '.  tvR.      j    .i.    :»  N    [ '\v   i.H»i  track    I '4.  raile>«>f  jdJiiionall 

^l.l:■.M^•^,       ^l  >ij'«.-         J',  w  'Ml-         bcinii  to  Whiiniore's -{"-irr 

r.jwi,.  I.'  .:»■!  ^'..i'.\':>'  '.2'*.-         '-.ii.t     reLiid  wirh      laid  out,  not  built. 

■.■•A']  -'y.-:       ..;.    •  :^.       N--t  ^5  lb.       Changing     aliinment 

■•..t.  •  <M«.Mvii        rails.  [?re><;nt  r<.>ad  to  impr» 

■-•.  ••  I-  Iv  »  V  int.'.  curves   from   mimn'' 

R.    of    It-    cur^e*. 
minirnum  of  lO"  wu 
curves. 

^■•:  \     .    \       V  >   .  V  '»•  :b.  Ani.  Not  in  state,  but  in  cha! 

N     '^.  -=5  ■'■    ■  -  S.     ^:-'i-»   ^x.   *.'.  E.      of  En  ji.  resident  of^w 


COMMITTEE    OX    MASONRY.  89 


REPORT  OF  COMMITTEE  OX  MASONRY. 

The  Connecticut  Society  of  Civil  Engineers: 

Gentlemen  : — The  nndersig^ied,  being  the  Committee  on 
Masfmry  of  the  Connecticut  Society  of  Civil  Enfs^ineers,  report 
as  follows : 

We  have  received  statements  from  Messrs.  Harold  Parsons, 
\V.  S.  Clark,  C.  R.  Vorce,  Wm.  E.  Smith,  R.  Miner,  C.  O. 
Brown.  C.  H.  Ewing  and  W.  E.  Triiesdale»  and  also  one  other 
report  to  which  imfortunately  the  signature  was  not  attached. 
All  the  above  came  through  Mr.  Kellogg  in  answer  to  circular 
letters  sent  out  by  him. 

We  have  also  received  letters  from  ^[essrs.  C.  P>.  \'orce.  C.  N. 
Wood,  A.  P».  Alderson.  C.  H.  Ewing  and  Ely  ^[.  T.  Ryder,  in 
which  said  gentlemen  have  taken  the  trouble  to  write  more 
fully  regarding  certain  work  which  has  been  done  under  their 
respective  supervision.  Mr.  Alderson  and  Mr.  Ewing  have  sent 
us  photographs  with  their  reports,  which  we  attach. 

We  have  recently  run  across  a  specification  for  concrete 
foundation  work  to  be  done  in  \'irginia ;  in  which  the  engineer 
has  sf)ecified  exactly,  the  number  of  cubic  feet  of  lx>th  sand  and 
stone  required  per  barrel,  instead  of  giving  the  ratios  only,  as  is 
usual.  This  is  evidently  done  in  order  to  avoid  all  possible 
<Iiversity  of  opinion  regarding  the  dimensions  (jf  the  basing 
unit,  and  we  would  gladly  have  the  expression  of  the  members 
as  to  their  opinion  regarding  this  course. 

Respectfully  submitted. 

Charles  M.  Crawford, 
Ely  M.  T.  Ryder. 
Charles  X.  WrK»D. 

Committee  on  Masonry. 

You  asked  me  to-day  to  give  you  an  account  of  the  con- 
crete masonr)*  we  are  building  on  the  (Greenwich  and  John- 
sonville  Railway.  All  our  concrete  is  gravel  concrete.  We 
run  through  a  country  where  gravel  is  plenty,  and  on  a  num- 
ber of  the  structures  the  gravel  is  immediately  at  hand.  The 
cement  we  use  is  "Ironclad   Portland,"  made  at  Glens  Falls. 
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\.  v.,  ahoiit  eighteen  miles  above  us.  The  general  mixture  is 
I  part  ccnieiit.  2  parts  sand,  2^4  parts  of  gravel  less  than  'yi" 
iliainoier  and  5  parts  gravel  ^"  to  2"  diameter.  My  theor>-  is 
that  tiie  voids  in  the  larger  gravel  can  just  as  well  be  filled  up 
with  small  gravel  as  long  as  there  is  enough  mortar  to  stick  the 
gravel  tt»gether.  This  has  been  proved  by  experiments  I  have 
had  made.  an<l  we  are  getting  a  monolithic  mass  which  will 
break  the  quartz  gravel  before  it  will  break  the  bond  in  the 
cement.  Part  oi  the  concrete  has  l>een  mixed  by  hand  and  part 
by  a  Ransome  mixer.  This  little  mixer  gives  almost  perfea 
re>ult>  and  ih.e  mixture  is  lumeil  about  thirty  times  before  being 
u>od.  The  briilge  seat  mixture  is  composed  of  I  pan  cement. 
J  l\irt>  >;uul  auvi  4  [xiris  •^^"  gravel.  The  facing  mixture  is  I 
jvart  cement  an^l  J  jKirts  sand.  Part  of  the  facing  has  been 
put  in  by  plasreri!:^  the  lonn  vast  ahead  oi  the  c»:»ncreie  and 
p;>rt  by  puttirvc  a  f'.^nii  2 '  Uick  of  the  forms  with  2"  piece  on  it. 
After  tb.e  facing  rnixtitrc  has  l»ee:i  pitt  m.  the  concrete  is  put 
K'hitul  the  -x^ar  '.  \W  then  pu:I  up  au'.l  the  o.^ncrete  is  tampe'l 
to  toriTi  a  f-v^:id  ^^:\v-^I-  the  concrete  and  facing  mixTure. 
I:k  ih  of  t:x-<c  'Aa>>  !^avc  ^'v-^::  fairly  ;^'»1  results.  The  strjc- 
:'-'!v>  *\^.\^.•  •■  "v.  N  .r<'.'v:  •>•:>  :i  :v:r.c!!:  -^r-jut  :■:•  nil  up  the  snial! 
!.',  1-:^  a'^v"  i.^  ^". V  :"'.■  ■•  ::•. ie  a  >:t!'.«.c'.:  iV'.Hiarance-  To  obtain  a 
'x-'^o:i'.  >:••■*  :•  -••  x]-.  '.-.  ••--.:-.  I  :"::!:k  :i:c  facing  shouM  l>e 
"'•  aX'"  •'  ..:"^>"  *"^'.  .■•■•.;••■•,  -^  ;  [T'-jlc:--:.  T'lis  latter  way  is 
\  'v.t"  •.•-■.'    '  •    :   -   \\       '    .  r-«   '/<:!'. :rd!  Railr- a-l. 

>  r  ^.  •  I       .    ,       ':--         a  •-  '.:>*:•:  expandc'i  metal  lathir.^ 

"^   :• -I  v;-'0  ^    ,•  ■  •:'•    r--"  '\w:  \.i'\  ;^'.«  •]  rtSultS. 

,.i' ',     K.K       v"-    'M- •  «:'.'';!"  V   ">•;•:!:■  "iinf  urravc;!  w-^.rkei  clean 

■  ;•■'•  ■•. :"'!  :^'--«.d  sharp  sanc  an: 
:•-.-■•!:>.  -\ny  ■jther  tjuestion  y>u 
•-!■;    ^"ai  :-:  answer. 
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V.  ■.      .  >  >  •  '  ■  ■'■'In. 

:   -  ■  a-:    I    M-    ". '•!     ur  :Mst':-m.  in  N^jrwalk.  to 

•  «.'oi    M'-it^^^.  'im;     !.r. '_■  hcc'.-nie  woni  or  rr-tte'i 

■    -^'  ii<.    .i;«^'K— .     >ai'l    li'-'iL'S  *.iav«r  all   been  oi  r:'i!::h 

.k     .    IK  ir«>ui  native  <t«jiK-    nui  :n  F'»rtland  cement  mortar: 
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mixture  I  cement  to  3  of  sand.  Most  of  the  stone,  excepting 
the  arch  stone  and  coping,  have  been  taken  from  boulders,  of 
which  we  have  a  great  quantity;  many  of  a  g(X)d  quaHty  of 
granite.  The  arch  stone  and  coping  have  been  from  quarry 
stock,  plug  and  feathered,  which  at  the  work  have  l)een  trued 
up.  along  the  edges  and  ends,  so  that  they  will  lay  fairly  close 
when  in  iX)sition.  The  coping  is  roughly  squared  at  the  ends 
of  each  stone,  and  the  edges  roughly  lined  with  an  edging  tool. 
All  j)lans  have  been  made  as  plain  as  possible  on  account  of  the 
roughness  of  the  stone.  Care  has  Ix^en  taken  in  dressing 
!K»ulders  to  avoid  round  surfaces  on  the  beds  or  builds.  So 
far.  twelve  of  these  arches  have  lK*en  constructed  from  a  span 
of  four  feet  up  to  fifty  feet.  There  is  now  in  course  of  con- 
struction one  bridge  of  two  end  spans  of  thirty  feet  each  and 
two  center  spans  of  thirty-five  feet  each.  Work  was  stopped  in 
XovemlKT  on  account  of  the  cold  weather  and  high  water  in 
the  Xorwalk  River. 

The  cost  of   the  arch   bridges  as  herein   mentioned   has   been  about  as 
follows: 

(doping  and  arch  stone $S.rxj  per  cubic  yard. 

Foundations 5.00    ** 

Piers  and  abutments 4.rK)    " 

Sidewalls 4.(X)    ** 

Loading  (dr>) 1.50 

The  above  prices  I  believe  to  be  too  low,  as  I  am  sure  very  little  money 
has  been  made  by  the  contractor  doinn  the  work. — ('.  N.  W. 

During  the  past  year  I  have  had  occasion  t(»  repair  a  masonry 
dam  for  the  Water  Commissioners  of  the  City  of  X(jrwalk. 
The  dam  was  built  in  1870  and  '71,  and  has  always  leaked  more 
or  less  from  the  first,  the  length  of  the  dam  being  al)Out  250 
feet  on  top.  and  the  height  alK>ve  the  present  surface  25  feet. 
For  a  length  of  130  feet  in  the  center,  the  masonry  extended 
down  12  feet  below  the  present  surface,  making  the  height  in 
this  section  37  feet.  Although  it  was  supi>ose(l  to  be  solid 
cement  rubble  masonry.  I  found  very  much  of  it,  esjKnrially  the 
lacking,  laid  dry  or  nearly  so,  while  the  cement  mortar  usecl  was 
of  such  fKX)r  quality  that,  excepting  the  face  i>ointing,  it  was 
little  better  than  mud. 

The  back  of  the  masonry  was  filled  with  earth  in  the  usual 
way.  no  attempt  havmg  l)een  made  to  remove  the  stone  and 
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small  slumps   from  the  same.     This  earth  filling  was  hoisted 
out  along:  the  entire  length  of  the  dam,  so  that  a  space  four  to 
five  feet  in  width   was  obtaine<l  at  the  extreme  bottom.    All 
it>ints  were  carefully  cleane<l  with  proper  tools  and  then  washed 
out.  after  which  cement  mortar  was  forced  in  and  the  joinis 
carefully  iHunted  up.     I  found  the  wall  to  l)e  two  feet  narrower 
u|x>n  the  inside,  at  the  extreme  bottom,  than  it  was  twelve  feet 
up,  or  at  the  present  surface  at  the  bottom  of  the  reservoir, 
showing  thai  the  contractor  who  built  the  dam  excavated  for 
the  foundation  and  laiil  the  stone  to  the  full  limit  of  the  exca- 
vativ»n.  thereby   fonning  an  overhang  upon  the  inside  of  the 
work.     As  the  dam  had  at  some  time  yielded  imder  the  pressure 
Klnuil  it.  which  is  clearly  shown  in  the  line  of  the  coping,  and 
as  the  masonry  at  the  Ix^tti  m  seemeil  to  be  none  too  thick,  a  con- 
crete wall  v>f   Ponlanvl  cement  and  stone  was  formed  2^2  to 
3'j   ft.  thick  uj^K^  the  Nt:«"m  and  carried  up  plumb  until  the 
|H'iut  ^*i  overhang  was  ixissevl.  and  then  on  the  batter  of  the 
masv^nry  aKut  -.^ne   t-v:  :Mck  up  to  a  point  or  line  which  is 
aV^ut  five  fee:  ^H;!v^v  tlic  level  of  the  spillway,  at  the  east  end 
■,>f  the  vluiiy      rhe   '.^i'Trs  r^  tiie  face  of  the  dam  were  pointed 
v.\  aftvr  'mv*'^  'vt!'  •■'.::;:  li"-:  '.vas'/.c'*.  .  :i:.  an.i  after  the  mortar 
\-jL.\  :!v.-/i:^':''-  >-.:.  ''■.'.^>  -vcrv   ;nllc':  a:  :hc  i^.'ints  where  three 
^v.  ?x*^  .M'^X"  :  i:'.":''^       !.''>.  >;.  '.:•  !cs  '.".err  fr-ni  2' 2  to  4  ft.  in 
"cvc"".   a"  ■    .  :    >■.::'•     '  a::--.":-'-   :''a:    :    j  '    iri.-n   pipe   was   easily 
"•N«,-r:v.:  .    :'■.:•    "'    ■•^--^  j"    :!' ♦    <.  '."'c  ;-vix-  was  carrievl  up  to 
d  'y;:^*.  j/ ..  •.•  x\  -■....:  j-.  -.  .  --r,  :  •;.     f  rlx^  -lani.     A  funnel  was 
:i:m^'X"^  V-  •''.   "W^-'  >'"  -     '  ' '"^  :"/<^  J>'''^  P-^rtiand  grout  was 

:.^  i"v    '•<.   '■.•"*'•:"    ••    1  -^M'*  -::i->:::'c  -ifvn  a  harrel.     This 

iv.  .1:  '.;.      i-  ."•  : •.•■    "   .\i:i'   .M-c  •-:::::'k  rhe  .;i:r'jut  ceased  to 

'.        •'*.  •  ■    V.  ••  a^:    ••"  "^  -  :  ^:  .\:r*r!"»r  Z'.-l'l  weather  in  Xoveni- 

'  X     ^  ■ "  ■  '.  '■  V- '  ■ "    -     ;  A.  ■  •  I :  <  r    :  ' •:      ■  rs.  •  \  a s  st- . ■pl'^  -  ^'-"^^  the  seai*>n, 

'.  •    -v.-  ■  •,  ^  •  •  ■  ^-  •  ■    '.   -:  T ■  •  ,:        \ ' ' : '-  >:■  nti i r. '^  w "►rk,  the  reser- 

.-.•-•      ■-•  ^       •  .   i"'-:    '  .i::r  '^a>  ^cen  ninninir  over  the 

-   .     •  r     .   ■.•    -.:  •;•.        -  '.  '«  i:^:''   '.  ^•:    \-  r'<  ■  f  repairing  has  n^y. 

V  .  .'-■  .  '     .■.-'.•:    •'_•.■      r   '■i^e  iieight  of  the  top  of 

v.  ^■■-       .•"-     .    .--LT'a:',:  riiar  fully  85  per  cent. 

-•.  ^^    ^l   •-     'v.-'   ^:'  \'\\.*  .      "'^:^    Ian:  rests  upc-n  a  I-x-se. 

'  :^'-  y    -•i'.-^   ,1'.'..    i::'^    M'*  i!  ^"^ivc-ily  iian.ipan  for  a  dis- 

•    vv  .V  :cv{    11  \'ii;'  1    n  -'k   ;v»it»jr       The  spill wav  being  at 

\  .  \    *s.iijc  ca>t  eiul  :s   iirvci."      v^r  t-ic  ledge,  and  o?nsetiuentIy 
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the  overflow  falls  upon  the  same.  Six  hundred  barrels  of 
Alpha  Portland  cement  were  used  in  these  repairs,  besides  a 
few  barrels  of  Atlas  and  other  brands  which  were  used  at  times 
when  the  Alpha  failed  to  arrive  on  time. 

AlK»ut  three  hundred  yards  of  dry  retaining  wall  along  the 
roadwav  close  to  the  reserv(jir  was  taken  down  and  rebuilt 
during  the  time  the  dam  was  being  repaired,  some  of  it  having 
been  undermined  and  other  portions  cnnvded  over  and  over- 
hanging. All  the  stone  used  in  construction  of  the  work  seemed 
to  l)e  of  g<KKl  (juality.  the  face  stone  having  cut  beds  and  joints 
with  rock  face,  the  backing  being  of  large  stone  and  fairly 
gtxxl  as  to  shaj)e.  The  repairs  to  dam  as  mentioned  were  by 
dav's  work. 

C.  X.  W(X)n. 
Xorwalk.  Conn. 

Answering  your  favor  in  reference  to  masonry  construction 
in  the  town  of  West  Hartford,  I  may  state  that  during  the 
past  year  we  have  replaced  two  old  wooden  bridges  w'ith  struc- 
tures built  entirelv  of  concrete.  The  first  one.  known  as  the 
Elmwcx^d  Arch,  consists  of  two  spans,  each  twenty-six  feet  in 
the  clear,  with  a  rise  of  five  feet,  and  depth  of  crown  twenty 
inches.  The  roadway  is  twenty-four  feet  in  width;  and  upon 
the  parapets  a  railing  was  placed,  consisting  of  two-inch  gas 
\n\yQ.  The  proportions  in  mixing  concrete  for  the  founda- 
tions and  spandrel  walls  were  i,  3  and  (\  and  for  the  arch 
pro[)er,  i,  2  and  4.     The  total  cost  of  l)ridge  was  $3,150. 

Xo.  2  is  situated  on  Main  Street  near  Scarretts  Mill,  and  con- 
sists of  three  spans  of  fifteen  feet,  with  a  rise  of  two  feet,  and 
depth  of  crown  twenty-two  inches.  The  roadway  is  thirty  feet 
wide,  and  upon  the  parapets  a  railing  was  i>laced,  consisting  i^f 
two-inch  gas  pipe.  The  pro])ortions  in  mixing  concrete  for  the 
foundations  and  spandrel  walls  was  i.  3  and  6,  and  for  the 
arch  proper,  i.  2  and  4.  The  total  cost  of  the  bridge  was 
$2,950.  Both  these  bridges  were  built  by  contract  with  The 
Hartford  Paving  &  Construction  Company. 

Enclosed  vou  will  find  a  cut  of  the  IClmwood  arch. 

A.  B.  At.drusox,  Toik'h  Engineer, 
West  Hartford,  Conn. 
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the  Struts.  Concrete  was  adopted,  mixed  in  the  proportion?  of 
I,  2  and  5.  using-  Alpha  Portland  cement  and  broken  stone 
sizes  one  to  two  inches,  special  methods  being  used  to  anchor 
the  concrete  to  the  rock  bluff.  The  cost,  including  excavation 
of  nxk  bluff  where  necessary,  and  drilling  for  and  placing  of 
all  iron  work,  was  S6.75  for  each  cubic  yard  of  concrete  laid. 

C.   H.  EwiNG.  Chief  Engineer. 
Hartford.  Conn. 

In  the  town  oi  Fairfield.  Conn.,  the  Uncowa  Water  Co.  has 
Ihxmi  building  during  the  past  year  a  concrete  dam  to  impoun*] 
water  in  a  storage  reservoir  on  Mill  River.  This  water  is  to 
Iv  pum|H.Hl  into  a  distributing  reser\-oir  on  the  summit  of  a 
noighlx^ring  hill.  The  masonr}-  in  this  latter  reser\-oir  is  ab) 
entirely  of  concrete. 

l>l  the  dam  across  Mill  River  the  central  portion,  186  feet  in 
length,  is  utilizeil  as  a  spillway,  and  is  continued  as  a  core  wall 
♦ni^»  the  hill  on  each  si^Ie  of  the  river.  Tliis  iK>rtion  has  a  verti- 
cal uiKstreain  face  an«,l  an  v>gee  curvett  down  stream  face.  The 
height  <<•!  t^e  -Iain  a- we  the  b^I  oi  the  bro<:>k  is  ab^jut  27  feet, 
i:^  t-'o  \\:vi:::  •;  fcv:  atv:  r>,  .::•  n:  wiihh  31)  feet,  and  this  last 
wi'.ltli  is  o"  :•::/..'.:  ■'•.ur:  :•  :::c  r  c<.  '.vhich  is  not  far  below  the 
i»a:i!ral  gr-.w^  '.  !^\v!.  Tl'v  o.  r.crctc  is  C'.m^vsed  of  one  part  of 
''ort'.av'  .\''-.»^:.  :.•  :  >.i:'-:  iry,  f  iir  ■  f  cn.ished  gravel.  It 
\\a^  :rr\^".  ■:  .1  .1.  . -*:  : .  •  v  :  :':av:!Tine  mixer.  <lep«->>itetl  in  8 
•'x^'".  "aw"^.  .r:  •  A 'x'-c' 'jr  v!a-::«:  n  -.'M  or'ncrete  which  ha'l 
a ' rva  : ;  ^v ■. .  '. '. x  i- •  ^r " r a :•.-  •  ■  a >  ri rs:  o.nere« I  w ith  a  layer  of 
.\'Vv'^*-  •*•<  TM----  cc'^'c'':  :.  J  <i::': — aVuc  i-j  inch  thick,  ^^n 
..u'^  'a:v  r"  'X  a:**  a  J  ':'c!^  <'.--:act  c/at  *:f  i  to  J  mortar  was 
■  C'  r*  V  .'■.'..•.•*  .'.^  *."^'-  "^    rv  'p.  i;'*^>>e':. 

■  ' -^   :•  !':•',:=.    "^v'"     v  '. '•,    ■  a"^  i'vi  *:'-i;r  of  the  «iistributinjt: 

•'.^.-    •  ;•     -     :   :  ^-    -xi-  i.     r-  f  *  -•■••  r<  as  riiat  useti-  in  the  <lam. 

'  'x    ^  :"      •    :"■«:*    ■?::••.«-:  ':«.^--'    >•  "iie  use  oi  expansion  i«Mnts 

•••  '»•;  •       i'  ^   t:'<"    '«  •  r  :  •  .1"'  •'.    :  r  vanar:»;n.>  in  temperature. 

V.      ;•  .  v  =  - ■-.    '■  '  i"    --     •   •«.•-'■    iTC     oux'k^  E^~»  feet  square, 

c't.  ^    <.•.'•  .i::>'     .    ''^-'^t:^  wnie  around  each  of  the 

^  v  x^    >    :    v.'"     v-;"!   a  *:'i.\--::--j      f    nrcil  and  o.-^I  tar.  in  et]iial 

«  :i>.      !  !ic  ••\j.j>  a:v  ^u:'.t  '\\   >v  nx't  s<fcti«?n>  with  plain 

v'iius,  but  111  ::K-  :ni< [•:!<.     i  rite  wall  at  each  joint  is  a 

vM,  !vxtatt^dar  hoii:  .*r  ^iiait  _;   iiches  in  wiilth  and  pn.\iect- 

;   mcIk*  into  <Qch  of  riu  air  "mini:  ojncrete  sections.     This 
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shaft  is  filled  with  the  al>ove  mentioned  mixture  of  pitch  and 
coal-tar,  and  occupies  an  analogous  position  to  the  spline  in 
mated  timber. 

..       ,,  ^  Ely  M.  T.  Ryder. 

Aew  Haven,  Conn. 

REPORT  OF  COMMITTEE  OX  STREET  PAVEMENTS. 

To  the  President  and  Members  of  the  Connecticut  Societv  of 
Civil  Engineers. 

Gextlemkx  :— Your  Committee  on  Street  Pavements  begs 
leave  to  submit  the  following  report  for  the  year :  : 

Xo  attempt  has  been  made  to  mclude  statistics  of  construction 
at  this  time,  as  these  will  be  tabulated  and  printed  in  the  Pro- 
ceedings for  reference. 

T  '  ^^  f 

^"iVkUonib^iK^^.nv.ich  pleasure  to  report  that  all  of  the  inquiries 
sent  out  by  the  chairman  wert^  .nromptly  answered,  and  in  each 
case  the  information  asked  for  was  giveir  in  full.  We  hope  our 
contemp>oraries  in  office  may  have  had  simila*«  ^ood  fortune 

PVom  an  engineering  standix)int  the  subject  o-f  street  pave- 
ments seems  to  offer  but  little  of  interest  to  those  no*  encaecd 
in  municipal  work,  but  we  hope  that  mention  of  the  ^^^Q^d 
assessment*;  may  serve  to  hold  the  attention  of  our  lai,^^^^ 
plutocrats. 

When  the  convciuion  now  at  the  capitol  shall  have  finishes 
its  labors,  our  municipal  charters  may,  perhaps,  be  on  the  road 
to  uniformity  ancl  perfection,  but  at  present  our  methods  of 
assessment  for  public  improvements  are  niuuerous  and  diverse. 
The  street  railways,  however,  are  assessed  for  pav'ements  under 
a  general  statute,  so  their  proportion  is  unifonnly  nine  feet  in 
width  for  each  track. 

(.)f  the  nnie  cities  and  boroughs  in  Connecticut  that  have  put 
down  improved  pavements,  only  four  have  assessed  any  l)enefiis 
upon  the  abutting  proi)erty.  ( )f  these,  Hartford  and  Water- 
bury  assess  two-thirds  and  Bridgeport  one-half  the  total  cost, 
while  Xew  TIaven  has  the  ar])itrary  rates  per  front  foot  of 
seventy-five  cents  for  granite  block,  sixty  for  asphalt,  fifty  for 
brick,  and  twenty  f(^r  macadam,  with  brick  or  cobble  gutters. 

South  Xorwalk,  Stamford  and  Greenwich  have  charter 
authority  to  assess  a  portion  of  the  cost  of  pavement  upon  the 
abutting  iToi)erty,  but  up  to  the  present  time  this  power  has  not 
been  used.  Mcriden  and  Xew  Britain  lack  even  this,  aiid  the 
cost  is  paid  entirely  by  the  municipality. 


COMMITTEE   ON    STREET    PAVEMENTS. 
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Despite  the  subtle  and  mysterious  influence  which  asphalt  is 
known  to  have  over  the  minds  of  leg^islators  in  general,  our  cities 
and  l)orou^hs  have,  with  one  exception,  clunpf  fast  to  the  old 
Xcw  England  dextrine  of  **pay  as  you  go."  At  the  last  session 
of  the  (jeneral  Assembly  bills  were  introduced  authorizing  !x>nd 
issues  for  pavements,  by  Xew  Haven,  Waterbury  and  Norwich, 
— in  the  aggregate  over  one  million  dollars — but  they  were  with- 
out support  at  the  committee  hearings  and  were  promptly 
rejected.  It  was  at  least  noticeable  that  all  three  specified 
**Trinidad  Pitch  Lake  asphalt  and  nothing  else." 

Thus  far  onlv  the  citv  of  Hartford  has  seen  fit  io  issue  bonds 
to  pay  for  improved  pavements,  so  we  give  a  brief  summary 
of  the  results  there,  for  the  benefit  of  those  who  mav  be  in  a 
position  to  mould  public  opinion. 

I'nder  a  charter  amendment — now  repealed — which  required 
the  paving  of  at  least  one-half  mile  of  street  annually.  Hartford 
lias  laid  about  two  hundred  and  ten  thousand  square  yards  of 
block  and  sheet  asphalt,  besides  some  granite  block,  and  issued 
l>onds  for  payment.  The  guarantee  on  the  latest  contract  will 
expire  in  1905.  and  from  that  time  for  a  period  of  thirty  years 
— if  the  bonds  are  retired  at  maturity — the  city  must  pay  for 
interest,  sinking  fund,  and  maintenance,  over  twenty-two  thou- 
sand dollars  annually :  a  sum  equivalent  to  one-third  of  a  mill 
tm  the  present  grand  list.  This  you  may  compare  with  the  Xew 
Haven  limit  of  one-fourth  of  a  mill. 

Respectfully  submitted, 

Christopher  M.  Galeup.  Chairman. 
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REPORT  OF  COMMITTEE  OX  WATER  SUPPLY. 

To  the  President  and  Members  of  the  Conneetieut  Society  of 
Civil  Engineers. 

Gentlemen  : — Your  Committee  on  Water  Supply  begs  leave 
to  submit  the  following  report : 

In  answer  to  circular  letters  of  inquiry  sent  to  the  members  of 
the  Society  the  following  work  has  been  re|X)rted : 

There  has  been  extended  in  New  London  during  the  past 
season  14.216  feet  of  mains  of  various  sizes,  and  8,703  feet  of 
cement  lined  mains  have  been  replaced  w^'th  cast  iron,  all  at  a 
cost  of  $20,814.29. 

In  regard  to  what  you  call  the  *' scarcity  scare/'  the  scare  was 
very  real  to  us,  reducing  our  supply  until,  on  March  9th,  we  had 
less  than  sixty  days'  supply  on  hand.  This  condition  served 
to  emphasize  a  fact  already  known  to  the  department,  but  hardly 
realized  by  the  people,  that  the  average  amount  of  water  col- 
lected was  less  than  the  consumption.  With  a  view  of  remedy- 
ing this  condition,  we  are  now  building  an  additional  reservoir 
of  170,000,000  gallons  capacity,  connected  with  our  present 
reservoir  by  three  miles  of  mains. 

W.  H.  Richards.  Supt. 
New  London,  Conn. 

First:  In  1899,  4^9  ^^^^  ^^^  4"  ^^^^^^  main  laid,  5.851  feet  of 
4,  C^  and  8"  cement  pipe  replaced  by  iron  pipG,  costing  $3,260.54. 

In  1900,  450  feet  of  4"  iron  main,  cost  $202. 

In  1 90 1,  2,059  ^^^^  ^^  4"  ^^<^"  main,  cost  $983,21.  1,260  feet 
of  4"  iron  main  to  replace  cement  pipe,  cost  $616.40. 

Rainfall— 1899,  33  'V,,,,,":    1900,38^710,/';    1901,  47  "Vioo- 

Conditions  of  Snpply. 

(^n  June  12,  1899,  we  had  434  million  gallons  on  hand.  On 
X'ov.  29,  1899,  ^^'^*  ^'^^^^  ])ractically  nothing  in  our  four  reser- 
voirs, including  the  gravity  and  pumping  stations.  On  the  last 
named  date  we  were  forced  to  start  auxiliary  pumps  from  an 
independent  source,  from  which  we  kept  pumping  until  Feb. 
13,  1900.  when  jninii)s  were  shut  down.  On  June  19.  1900. 
we  had  on  hand  474  million  gallons,  at  which  time  our  Knowles 
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the  waste  by  leakage.  The  waste  by  consumption  cannot  k 
stopped  except  by  a  system  of  meters,  the  introduction  of  which. 
I  beheve,  is  only  a  question  of  time. 

W.  S.  Clark,  City  Engineer. 
Meriden,  Conn. 

Replying  to  your  circular  letter  of  inquiry  for  water  work- 
statistics,  to  present  in  your  report  at  the  annual  meeting  of 
the  Connecticut   Society  of  Civil  Engineers,   would  say,  that 
we  have  designed  during  the  past  year,  and  have  now  in  pro- 
cess of  construction,  a  water  plant  for  the  village  of  Groton. 
which   it   is   hoped   will   be   in   operation   by   the    ist  of  next 
June.     As  there  is  no  available  gravity  supply,  the  plant  is  of 
necessity  a  pimiping  plant,  and  our  plans  contemplate  the  instal- 
lation of  two  power  pumps,  each  of  720.000  gallons  or  500,000 
gallons  capacity  per  minute  respectively:    two  horizontal  tur- 
bine wheels  of  about  45   horse  power  each,  connected  by  a 
friction  clutch  so  that  they  can  be  operated  independently  or 
as  a  unit,  and  a  multi-cylinder  gasoline  engine  of  about  80 
horse  power  for  auxiliary  power. 

\\'e  hope  l(^  l)c  able  to  operate  the  pumps  by  water  power 
for  about  ten  months  in  the  year,  and.  as  there  will  be  consider- 
able surplus  power  during  the  winter  months,  the  arrangement 
of  plant  will  be  such  that  tliis  surplus  can  be  utilized  in  con- 
nection with  a  small  electric  lightini^  station  to  be  hx'ated  under 
the  same  roof. 

A  steel  stan(lpii)e.  30  feet  in  diameter  and  65  feet  high,  and 
about  nine  miles  of  j)ipe,  sizes  10,  8  and  6  inch,  complete  the 
principal  items  (^f  the  plant. 

Total  cost  will  not  be  far  from  Si 00,000  for  the  water  ])lant 
alone,  the  electric  lighting  plant  being  a  separate  and  inde- 
pendent investment,  though  owned  and  to  be  operated  by  the 
same  stockhcjlders,  organized  in  two  companies  known  as  The 
(jroton  Water  Company  and  The  ( iroton  Electric  Lighting 
Companw 

]f  the  C')ni])lete(l  plant  is  thought  to  have  any  features  of 
sufficient  interest  to  warrant,  we  will,  perhaps,  give  a  detailed 
description!  at  some  later  date. 

Dauoll  &  Craxoall. 
Xew  London,  Conn. 
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Tlic  city  of  Xew  Hritain  during  the  pavSt  year  has  laid  one 
and  one-half  miles  of  6"  and  8"  pipe,  has  cleared  ii  acres  of 
land  for  a  reservoir  on  W'olcott  Mountain,  and  has  changed  the 
inlet  of  one  of  our  canals  at  Shuttle  Meadow  Lake  to  avoid 
dei>osit  near  gate  house.  The  change  required  building  about 
i.5(X)  feet  of  canal,  but  the  results  justified  the  ex|)ense. 

W.  II.  Cadwell. 
Xew  I'ritain,  Conn. 

Amount,  size  and  cost  of  main  pipes  laid: 


2()7S(J 

feet, 

20  in 

.  pii)e 

4SS92 

12 

59if> 

10 

13714 

8 

4^'73»^ 

6 

16262 

4 

2049 

3 

245^) 

2 

Cost,  $334,514.71. 

Cost  includes  12  miles  of  cement  pii)e  relaid  with  C.  I.  pii)e. 

There  have  been  laid  during  the  year  854  feet  of  6  in.  cast 
iron  pipe,  at  a  cost  of  $616.24. 

The  scarcity  scare  of  1899  has  Iwought  about  the  necessity 
of  providing  a  storage  supply  largely  in  excess  of  consumption, 
and  the  free  use  of  meters  to  stop  the  waste. 

We  have  done  some  planting  during  the  year,  as  a  l^eginning 
in  applying  the  rules  laid  down  in  "Forestry" ;  it  is  the  intention 
to  eventually  cover  the  bare  farm  lands  purchased  at  the  Higby 
Reservoir,  with  a  growth  of  trees  that  will  have  a  commercial 
value  for  their  timber  qualities. 

J.    C.    I>KO.\TCH. 

Middletown,  Conn. 

■ 

We  are  laying  here  in  Norfolk  about  four  thcnisand  feet  of 
six-inch  cast  iron  water  pipe,  aln^ut  three  thousand  feet  of 
which  was  completed  last  fall,  the  balance  to  be  laid  in  the 
spring. 

I  know  of  no  other  work  in  this  immediate  vicinitv.     We 

have  a  very  large  water  supply  and  were  not  affected  by  the 

scarcity  scare  of  1899. 

EoMrxn  Brown. 
Norfolk,  Conn. 
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During  the  past  year  I  have  made  plans  for  a  graxnt}-  water 
supply  for  Collinsville.  The  work  is  now  held  up  by  injunction 
by  the  Union ville  people.  This  injunction  will  probably  be 
removed  shortly.  I  have  also  put  in  a  system  at  Foresrville. 
taking  water  from  the  Bristol  Water  Co.,  and  placed  a  stand- 
pipe  30  by  36  feet  in  Bristol  to  regulate  the  pressure.  It  works 
very  well.  There  is  a  pressure  regulator  in  the  main  to  Forest- 
ville.  and  this  works  well  also. 

I  have  made  plans,  which  I  understand  are  approved,  for  a 
storage  reser\oir  in  the  town  of  Harwinton,  and  think  we  will 
build  at  once.  Have  been  consulted  and  made  plans  for  a 
nimiber  of  small  wi>rks.  and  had  a  nimiber  of  flowage  cases: 
the  Plainville  disaster  case,  which  is  somewhat  in  the  nature 
of  a  flowasre  case,  where,  in  the  Connecticut  courts  we  claim 
$5,000  for  one  life  and  in  Massachusetts  courts  $45,000  for 
another.  I  have  prepared  as  well  some  reports  on  water  supply, 
and  have  one  rather  lengthy  one  which  will  probably  be  in  print 
previous  to  th^  annual  meeting. 

Henrv  \V.  Ayres. 

Bristol.  Conn. 
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committee  on  water  supply.  10/ 

New  Havex. 

Lake  Whitnev  furnishes  the  most  water  of  anv  source  of 
suj)i)ly:  rainfall  at  Lake  Whitney  from  Dec.  i,  1900,  to  Dec. 
I.  ujoi,  59.73  inches.  53  meters  have  been  set  during  the  year 
1901. 

Pipt'  Laid. 

a" 106S  ft.,  New  Haven. 

(>" 10766  •* 

8" 17370  •• 

10" 6650  "    West  Haven. 

12" 8272  "    New  Haven. 

16" 4102  " 

24'' 2478  " 

6" 7000  **    West  Haven. 

Greenwich. 

A  decided  increase  in  the  numl^er  of  meters  installed  as  a 
result  of  the  low  condition  of  the  supply  in  1899. 

Hartford. 

As  a  result  of  the  low  condition  of  the  city's  supply  in  1899 
and  lijoo,  active  steps  have  been  taken  to  prevent  waste,  both 
in  the  distribution  and  at  the  reservoirs. 

(.)ver  6,000  meters  have  been  placed,  their  size  and  make 
Ikmuj^  exhibited  in  the  followinj^^  table : 
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At  the  reservoirs  two  lines  of  pipe  have  been  laid  as  sub- 
stitutes for  side-hill  canals :  one  24  inch  vitrified  sewer  pipe. 
16,700  feet  in  length,  between  reservoirs  6  and  5 ;  the  other  24 
inch  cast  iron,  9,400  feet  in  length  between  reservoirs  4  and  i. 


Standard  Specifications  for  Cast  Iron  Pipe. 

The  Committee  on  Water  Supply  is  of  the  opinion  that 
more  cast  iron  pipe  has  been  lx)ught  and  laid  in  the  State  of 
Connecticut  each  year  than  is  indicated  by  this  report.  There 
are  many  reasons  why  this  is  so  now :  but  we  hope  that  the 
time  is  coming  when  every  ton  of  water  pipe  used  in  the  State 
will  be  purchased  under  the  advice  and  supervision  of  some  of 
our  members.  All  the  engineers  in  the  State  should  be  mem- 
bers oi  our  SiK'iety.  Anyone  who  has  the  knowledge  of  what 
is  m^eiled  and  what  can  be  obtained  when  cast  iron  pipes  are  to 
1h^  Ixnight,  i>robably  has  the  other  qualifications  required  it>T 
memlRTship.  And  our  conduct  of  our  afifairs  should  be  such 
that  the  purchasing  public  will  come  to  have  the  belief  that 
they  will  make  a  mistake  if  thoy  1^0  ••utside  of  our  lines  for 
advice  in  engineering-  matters. 

\t  the  pre>e!U  time  it  is  tb.e  usual  experience  of  an  engineer 
when  buxirii:  v:a>t  '\r- >n  vi;K — t'SiKvialiy  in  any  smaller  quantity 
than  seveni'  lii!ii«:rv  1  :  rs — r-  riii'l  rliat  he  cannot  obtain  just 
what  lie  thinks  'o  t::e  ^esr.  lie  is  :  ^M  i»y  the  pijje  selling  agents 
that  Nonie  ot  liie  i:e!'i>  ■  ►:  ti-e  >;vcinca:i'»ns  that  are  given  in  the 
U'».>k>i.  K^v  are  iti  '-:<e  '\v  rlie  eiv^irieers  «>f  large  cities  in  their 
cv»?»iractN  !•■:-  I'i'^^^'-  -i^f  r!iprac::caMe.  are  just  the  notion  of 
N..MIK'  eiiL:i'teer  w  ^.  'x  x.^  >'-.i.ia:e'l  ::iat  he  can  dictate  as  to  what 
:k-  u'"  :ake,  '»i'.:  •:"  •*■-  real  vair.c.  etc..  etc..  the  result  beinjr 
t'uit  ''e  c-i'^  ^'\e  '.  -.^  vV*n!'\\Lr  '■-':  netter  service  than  anotlier. 
\\''»  .M"  •*  ake  "■  c'a"*'  :  .■  ::'e  :>-'<>essi« -n  i>f  the  special  knowl- 
evl^e  '-'I  a*i  ■.";^'."ee'-.  a"<:  :-m:  :'e  accepts  pijx?  that  are  heavier 
:»•  -v^:^"  a"'  '^■.■•x\  .•  ^:  **'■  re  :'\r:  Tied  he.  or  are  inferior  in 
'.•a':\  A-  ^'^  \  ••  >:,  ii  •;'•  l:  v  r-  rr  a  !ack  nf  uniformity  in  the 
>'.  Ik     '.  ■    ■>,        ■■*''. 

'.•  >  '  ••  \-.  :  .1".  .i>  I  ^a'U'^  •■«-i:":  •■;'  tiie  pipes  used  in  this 
^'  re  a*'.     •>  ;  .;■  '         ••.•■..•.    <:*\i'  .;'.:an::t:es.  they  are,  as  a  rule. 
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W'lKTCver  it  is  possible  to  do  so  engineers  have  found  it  to 
he  an  advantage  to  have  standard  designs  and  specifications. 

It  is  thought  that  the  members  of  this  Society  will,  by  adopt- 
ing a  Society  standard  of  designs  and  specifications  for  cast 
iron  pijK?.  be  able  to  submit  better  advice  to  their  clients  than 
tlicy  can  now,  place  themselves  in  a  position  such  that  their 
advice  cannot  be  easily  set  aside  by  the  pii>e  sellers,  and  thus 
make  their  services  more  valuable  to  their  clients. 

The  Xew'  England  Water  Works  Association  has  such  stand- 
ard specifications  for  cast  iron  pipe  before  it  for  consideration 
at  this  time.  We  would  advise  that  our  incoming  President 
Ik*  instructed  to  appoint  a  committee  who  shall  take  up  this 
matter  at  once,  ascertain  the  present  practice,  and  the  wishes 
of  all  of  our  members  interested,  and  to  esi)ecially  consider 
the  work  done  by  the  X.  E.  \\\  W.  Association,  with  the  view 
of  the  adoption  by  our  Society  of  their  standards  so  far  as 
possible,  or  with  only  slight  changes,  as  they  would  thus  be 
given  more  force  and  be  of  more  benefit  to  our  meml)ers  than 
anv  entirelv  distinct  action  of  our  Societv. 

During  the  past  two  years  two  epidemics  of  typhoid  fever 

m 

have  occurred  in  this  State,  the  source  of  infection  having  been 
attributed  to  the  water  supply. 

The  first  occurred  at  the  village  of  Forestville  in  the  town 
of  Bristol,  in  the  spring  of  1900.  P»y  the  breaking  of  the  suction 
pil>e  to  the  pumps  which  supply  the  village,  water  was  taken 
from  a  sewage-contaminated  branch  of  the  Pequabuck  River, 
and  delivered  to  the  consumers.  There  were  about  fifty  cases 
of  tyi)hoid  fever  attributed  to  the  water  supply,  of  which  14 
[XT  cent,  were  fatal. 

The  second  was  that  which  occurred  in  Xew  Haven  in 
April.  1 901,  455  cases  of  typhoid  fever  being  reported  at  the 
ofilice  of  the  Board  of  Health,  the  mortality  being  nearly  12 
|)er  cent.  Through  the  courtesy  of  Dr.  Wright,  health  oflScer. 
his  report  on  the  source  of  infection  is  herewith  submitted. 

William  E.  Johnson. 

For  Committee. 
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Report  of  Dr.  Wright,  April  i8.  1901. 

Mr.  President  and  Gentlemen  of  the  Board  of  Health: 

I  Ik'^  leave  to  call  your  attention  to  a  number  of  cases  of 
typhoid  fever  now  prevailing  in  Xew  Haven  and  lay  before  you 
a  full  report  of  the  situation.  On  the  morning  of  April  3  <  last 
Wednesday),  si.x  cases  of  this  disease  were  reported  by  two 
physicians,  each  reporting  three  cases.  While  this  number  is 
unusual  for  this  season  of  the  year,  there  seemed  to  be  nothing 
to  attract  special  attention,  but  during  the  latter  part  of  the  day 
repeated  inquiries  by  physicians  and  the  fact  that  an  unusual 
number  of  bloLxl  specimens  had  been  sent  to  the  bacteriolc^st 
to  have  the  Widal's  test  applied,  e.xcited  my  suspicion  that  we 
were  on  the  verge  of  an  outbreak  of  this  disease.  This  v\-as 
increase<l  at  a  meeting  of  the  Xew  Haven  Medical  .Association 
held  the  same  evening,  when  many  physicians  stated  that  they 
were  in  attendance  upun  pers<>ns  whom  they  suspected  to  be 
ill  with  the  disease.  The  next  morning  I  came  to  this  office 
very  early  that  I  might  find  if  more  cases  had  been  reported, 
ami  fi.uuKl  eight  new  cases.  The  location  of  these  cases  and 
O'livcrsations  I>y  tc!eph«>nc  with  several  physicians  let!  me  at 
once  t«-'  ^H.■Iieve  thr-  tr' -iiMc  was  in  the  water  supply,  as  all  of 
the  case<  were  in  the  western  part  •>!  the  city,  e.xtending  north 
an<I  east  a^  far  as  ["^ixweli  avenue  and  Si>uth  and  east  as  far  as 
l^'.'n^ress  an'l  l:Luar<.L  avenues. 

My  next  ni«>ve  \>  as  t'>  telepiit»ne  th<:.se  physicians  residing 
ill  the  a'.li'.uTTin;^  t'-un  u  ii» -ni  I  knew  to  be  practicing  in  the 
vicinit;.  t.a"  tlie  st- Tage  lakes  an«!  al«.>ng  the  streams  leading  to 
t'K  ^anie.  Severa'  ca>es  were  learned  of  in  this  way  in  differ- 
ent !•  calities.  'mt  ilie  !>n;v  ..^ne>  tliat  couM  be  regarded  as  likely 
t<»  ca'j>e  tne  «utl)reak  were  tiiose  Iia[">|x*ning  in  a  (jemian  family 
liviTi-  in  W  .>.  (!'»ri<l^e.  near  the  i»ethany  line  and  nearly  a  mile 
aN*ve  '  .ake  I  ^aw  n.mi. 

(  at  nee  C'Mi>i'Jte'l  \\\v.\  .Mr.  Da.ii^tjett.  the  secretary  of  the 
\-. -.^  !ia\er!  Water  L'lni^any.  an«l  ascertaine<i  that  the  western 
:>a:'  ••:"  i-n:  c'l^  \va^  uiu.il;  -upplie-i  with  water  from  this  lake. 
a-'-:  t.ur.  ::x"  :'art>  extenonii:  n.^rtii  an«i  si.nith  to  the  lines  alxwe 
-'.en  were  ]>ariiai;\  >ni'piie»I  fpun  the  same  service,  the  quan- 
\\\\  aihl  'iistances  'lejKMulin.L:  upi-n  the  pressure  in  the  pipes 
«.'f  the  water  truni  'jiIkt  lakes. 
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I  immediately  made  an  apiK)intment  witli  the  physician  who 
had  been  in  attendance  iiix>n  the  W'oodbridjje  cases,  to  visit 
the  family.  I  wished  him  to  accompany  me.  as  I  l)elieved  the 
people  would  talk  more  freely  in  his  presence.  As  soon  as  pos- 
sible, we  drove  out  to  the  place,  which  is  al)out  eig^ht  or  nine 
miles  from  the  city.  I  foimd  that  there  had  l)een  three  persons 
sick  with  typhoid  fever  in  the  house.  They  had  called  the 
doctor  to  the  first  case  January  27.  and  he  had  made  but  a  few 
visits. 

C)n  March  4  he  had  been  a^ain  called,  and  this  time  he  found 
two  more  sick.  He  instructed  the  head  of  the  family  to  bury 
the  fecal  discharj:jes,  and  in  carrying  out  the  instructions,  the 
man  had  taken  them  several  hundred  feet  from  the  house  and 
buried  them,  as  I  estimate  from  his  description,  alx)Ut  six  or 
eijijht  inches  deep  in  plowed  pirnund  distributing  over  an  area  of 
at  least  100  feet  square  and  within  50  to  100  feet  of  a  dry  water- 
way. All  of  this  was  told  to  me  in  the  ])resence  of  the  physician 
and  I  l)elieve  the  same  to  be  true. 

The  next  day.  I  am  told  by  the  officials  of  the  Water  Company, 
when  four  or  five  of  them  visited  him.  he  said  that  he  had  buried 
the  discharges  in  a  xery-  circumscribed  area,  and  at  a  depth  of 
two  feet.  This  is  at  variance  with  his  statements  to  me,  and 
seems  hardly  probable,  as  there  was  more  or  less  frost  in  the 
ground  and  the  amount  of  care  necessary  to  do  this  is  not  con- 
sistent with  the  general  api)earance  of  the  premises. 

(.)n  March  1 1  came  the  first  heavy  rainfall,  and  a  few  days 
later  the  second.  Just  when  this  fecal  matter  was  washed  away 
is  only  a  conjc^rture,  but  that  it  was,  is  evidenced  by  the  fact 
that  the  surface  of  the  ground  all  around  in  the  vicinity  of  the 
place  where  the  discharges  had  been  buried,  had  been  excavated 
by  the  heavy  rains,  having  furrows  from  three  to  si.x  inches 
deep  leading  to  the  (^df^a  of  the  waterway,  through  which  water 
could  only  escape  in  a  direction  leading  directly  to  I^ke  Dawson. 

Fortunately  I  was  able  to  observe  how  large  a  quantity  of 
water  sometimes  goes  down  this  course,  as  it  was  raining  heavily 
while  I  was  there,  and  a  stream  several  feet  wide  was  running 
violently  past  at  the  time. 

l'[K)n  my  return  home  at  alniut  3.30  p.  m..  I  notified  the  sec- 
retary of  the  Water  Company  that  I  believed  I  had  hnrated  the 
source  of  the  infection,  and  that  evening,  by  request,  met  the 
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President,  Secretary  and  Dr.  H.  E.  Smith,  the  chemical  expen 
of  the  Water  Company,  and  laid  the  facts  as  above  stated  before 
them,  with  the  result  that  in  my  presence,  and  without- a  prc»- 
test,  the  water  from  the  lake  was  ordered  shut  oflF  from  the 
supply  pipes  and  the  waste  gates  opened. 

The  next  day  the  pipes  in  the  city  containing  water  from  this 
source  were  blown  off.  The  only  water  from  this  lake  now 
used  is  in  about  twenty  houses  in  WestA-ille,  where  it  is  impos- 
sible to  supply  other  water,  and  the  occupants  of  these  houses 
have  been  warned  of  the  danger  of  using  this  water  without 
lK>iling.  Within  twenty-four  hours  of  the  first  evidence  of  a 
serious  outbreak  of  typhoid,  the  source  of  the  infection  had  been, 
to  my  mind,  definitely  located,  and  steps  had  been  taken  to 
prevent  further  infection  from  this  source. 

On  April  3  we  had  reported  six  cases:  April  4,  ten  cases: 
April  5.  thirty-six  cases,  and  April  6  the  same  number.  At 
the  time  of  the  presentation  of  this  report  there  has  been  reported 
a  total  of  211  cases,  and  the  diagnosis  of  typhoid  fever  in  over 
seventv  oi  these  has  been  verified  bv  Widal's  test. 

In  addition  to  the  aNne  investigation  we  are,  as  fast  as  pos- 
sible, ascertain in^r  *>t  t-ach  individual  case,  the  water — whether 
city,  well  or  spriui^ — ice  and  milk  supplies,  whether  or  not  the 
sick  persons  have  eaten  raw  oysters  or  clams,  celery  or  other 
uncLK>ked  veirtal>Ie>.  tht  -aiiirary  o>n-iition  of  the  premises,  the 
C'.nulition  '>t  the  pluii^^iiivr,  whether  "r  not  the  sick  one  has  been 
out  of  the  citx  w  ithin  tiiree  iven'ks  or  being  taken  ill.  and  finally. 
It  [)roiH.*r  in>tn!cri'  :i>  have  \»ee!i  i^iven  in  regard  to  the  disinfec- 
ti'/n  K^i  the  excreta. 

It  is  to  Ix*  exiHi-cte^l.  even  if  we  have  l:»een  so  fortunate  as  to 
have  pn.>{>er!y  ;.  cate*:  the  >«u:rce  •■£  the  infection,  that  there  will 
hi.  iTiatiy  v:a<e>  r\»r  a:  '.^:a-t  :\v.  weeks,  and  there  will  be  secondar}' 
ca^e^  :!i  '^ther  i>art>   ,  t  riic  c:"v. 

rile  •.\a.>!:e  ^a:e<  ■  f  I.alx'.  L^aw  >< -ti  have  been  c^n  since  very 
earlv  \n  the  itiorni!!;^  .f  -\T.^ril  5,  and  I  understand  the  lake 
-■^-  "'.'!  ^>e  enr^tie'l  h'  :w.  r  :i:ree  lays.  The  heavy  rains  of  the 
:  .1-:  :'v\v  :a'  <  !:a\e  kept  :'^e  !:iav  rv;!.  notwithstanding  the  gates 
-iTv  ix;'.  L'he  ;i»Mi.:  "■}  r!'-^  ttn^e  rTuist  be  pretty  well  fiushe*! 
•'.':.  av'i  a'y  va:".!- ^ei'^e  !va:er'ai  there  must  be  pretty  well 
■  ii'^ite'i. 

I:  i.>  tiL^t  in  the  TT-'xince  -^i  vtair  Ixnly  to  order  how  the  lake 
vT  premises  u^K'n   winch  the  infection  is  assumed  to  originate. 
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shall  !)c  disinfected,  hut  it  is  in  your  power  to  prevent  the  water 
\tc\n^  hrou^ht  within  the  limits  of  Xew  Haven  until  you  are 
satisfied  that  such  is  free  from  infection. 

As  it  is  probahle  that  pathogenic  bacteria  are  destroyed  by 
the  common  water  bacteria  within  a  few  weeks,  and  that  any 
disease-producingf  bacteria  in  this  water  are  now*  largely  diluted, 
I  recommend  that  your  honorable  Board  notify  the  Xew  Haven 
Water  Conij^any  that  water  from  Lake  Dawson  cannot  be  sup- 
plied to  consumers  within  the  limits  of  Xew  Haven  until  the 
water  now  in  the  lake  has  stood  for  at  least  one  month  and  then 
<lrawn  off  and  the  lake  filled  with  fresh  water. 

Respectfully  submitted, 

Frank  W.  Wright, 

Health  Officer. 


REroRT  OF  T?1E  COMMITTEE  OX  SEWERAGE. 

Hartford,  Conn.,  April  26,  1902. 

To  the  President  and  Members  of  the  Connecticut  Society  of 
Ciz'il  Engineers: 

Gk.ntlemen  : — In  taking  up  the  work  assigned  to  us  for 
the  year  1901.  by  the  President  of  our  Society,  it  was  the  opinion 
of  the  meml)ers  of  our  committee  that  a  slight  deviation  from 
the  established  practice  of  former  committees  on  sewerage 
w<^uld  do  the  Society  no  harm.  It  has  been  the  custom  of 
former  committees  to  collect  and  tabulate,  from  the  different 
members  of  our  Society,  the  amount,  size,  material,  and  cost 
of  all  sewer  construction  under  their  sujXTvision.  While  this 
detailed  information  is  of  great  value  to  our  President  in  mak- 
ing up  his  annual  address  to  the  members,  and  is  no  doubt  of 
e(|ual  value  to  the  Society  as  a  matter  of  record,  yet  it  is  in 
our  opinion  of  little  practical  value  to  members  as  a  basis  for 
making  either  reliable  estimates  or  comparisons,  due  largely  to 
the  different  conditions  under  which  it  is  obtained  and  applied. 

We.  therefore,   decided   at   the  start   to   fomuilate  a  set  of 

questions,   the   answers    to    which,    if   pro])erly    tabulated,    we 

iHflieved  would  be  of  great  value  to  our  memlxrrs.  and  sent 

them  out  to  the  city  or  resident  engineers  of  every  town  and 

citv  in  Connecticut ;  to  everv  citv  in  Rhode  Island  and  Massa- 
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chusetts,  whose  population  equalled  or  exceeded  20,000;  and 
to  several  of  the  largest  cities  throughout  the  United  States. 

A\'e  have  embodied  under  each  question  the  answers  as  they 
were  received,  and  arranged  them  alphabetically  by  states  and 
cities. 

We  have  made  no  attempt  to  draw  any  conclusions  from  these 
answers,  knowing  that  each  engineer,  as  he  is  called  upon  for 
information  in  his  own  field  of  usefulness,  can  formulate  his  ovm 
deductions  from  the  answers  to  the  questions  which  are  applic- 
able to  his  particular  needs. 

Resi>ectfully  submitted, 

Frederick  L.  Ford,  Hartford, 
\Vm.  H.  C\dwell,  Xew  Britain, 
Charles  C.  Brown,  Danbury, 

Committee  on  Sezcerage  for  the  year  ipoi. 


The  questions  were  as  follows: 

1.  Population  oi  census  of  nxx)? 

2.  .Vpproximate  miles  oi  brick  an*!  tile  sewers? 

3.  Are  your   >ewers  built  by  the  city   or  by   the  contract 
>\<tem? 

4.  If  built  l>y  v:'.>ntract.  how  much  oi  the  material  used  in 
cv>nstnicti«.Mi  is  furnished  by  city  ? 

5.  If  scfutTs  are  built  by  contract.  h«>w  long  does  the  con- 
tractor maintain  the  work? 

o.  Dt_)  vou  have  a  labi.>ratorv  ior  testing:  materials  used  in 
scucr  constructi'.^n  ' 

\\  hat  is  the  <.iiameter  '?i  the  lars:est  vitrified  sewer  which 
}ou  built' 

8.     Are  v«^ur  <e\\ers  un«ier«]raineil ' 

g.  L^>  y«'u  la\  h«.>u>e  oonnecti«jn  laterals  back  to  the  curb  or 
t' iKx-  l!!ie>.  when  the  main  sewers  are  built,  to  avoid  tearing  up 
i:x  ^treei;  a:  a  later  <iate.  -.'r  simply  IniiM  V  branches  where  con- 
!'cct!«  :7>  will  j>r<.^bal->ly  ^c  !iee«ie'l  in  the  future? 

:o.  W  lien  ]>r«j[>erty  -nvners  wish  t->  connect  with  the  main 
><.wer.  under  what  terms  and  restrictions  is  the  work  done? 

II.  If  this  work  is  done  by  licensed  drain  layers,  to  what 
e\teut  does  the  city  furnish  enj^ineering  and  inspection? 
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12.  What  qualifications  are  required  of  inspectors  on  sewer 
work,  and  what  prices  per  day  are  paid  ? 

13.  To  whom,  or  to  what  account,  are  these  inspectors' 
wafg^cs  charged? 

14.  Does  your  city  bear  the  whole  or  any  part  of  the  cost  of 
sewer  construction? 

15.  How  is  the  amount  assessed  against  abutting  property 
proportioned  and  levied? 

16.  What  conditions  are  made  regarding  the  time  allowed 
for  the  pajTnent  of  sewer  assessments,  and  what  discount 
allowed  for  prompt  payment? 

17.  Please  explain  your  practice  in  making  sewer  assess- 
ments ? 

18.  How  is  the  annual  maintenance  of  the  system  provided 
for? 

19.  Do  you  favor  making  the  sewer  system  self-supporting 
by  some  method  of  direct  tax  similar  to  water  systems? 

20.  Has  your  city  adopted,  or  do  they  contemplate  the  adop- 
tion of  sewage  rentals? 

21.  Does  your  sewer  department  have  a  permanent  chair- 
man? 

22.  Does  your  sewer  department  keep  an  authentic  record 
of  rainfall,  for  protection  of  the  city  in  suits,  etc.? 

23.  Is  your  method  of  sewer  assessments  satisfactory? 


I.    Population  of  Census  of  1900? 


CONNECTICUT. 


Ansonia    

Bethel    

Bridgeport    

Bristol   

Danbury    

Dcrbv    

East  Hartford 

Farmington    

Granhy    

Greenwich,  in  Borough. 

Hartford    

Litchfield    

Mcriden 


.  Middlctown,   City    12,000 

I           •*              Town    17,486 

12,681    Naugatuck    10,541 

3.327  ;  New   Britain    25.998 

70,996  i  New  Haven  108,827 

9»643    New  London   17,548 

16.850  '  New  Milford 4,804 

7,930    Norfolk    1,614 

6,406  ,      ( Larger  transient  summer 

3.313  population.) 

1,299    Norwalk.  City 6,000 

2.500           "           Town    19.932 

79,850  .  Norwich    17.251 

3,214    Putnam   7.348 

28,695    Ridgefield    2.626 
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Rockville,   in  town 8,483    North  Adams   24.200 

Shelton            "           5.572    Quincy   23^89 

Simsbury    2.094    Somerville   61.643 

South  Manchester,  in  town  1.061    Springfield 62.059 

South     Xorwalk,     part    of                  Taunton   3i.oj6 

town  of  Norwalk.                           Waltham    23481 

Stafford  Springs,  in  town . .  4.297    Worcester 1 18421 

Stamford    18,830 


RHODE  ISLAND. 


Torrington    12.453 

Wallingford    7.«» 

Borough    9.001    Ne^-port 22.000 

Waterbuo'    45-868    Pawtucket   39.231 

Willimantic.  Town    10.137    Providence  175.597 

Woonsocket   28.200 

MASSACHUSETTS. 

Boston    560.892  OTHER    STATES. 

Brockton    40.063    Albany.  X.  Y 94.151 

Brookline    19935    Bahimore.   Md 508.957 

Winter   population   about  21.500    Buffalo.  N.  Y 352,387 

Cambridge    91.886    Cincinnati.  0 326.000 

Everett    24.336    Chicago.    Ill 1,700.000 

Fall    River    104.863    Geveland,  0 381.768 

Fitchburg    3i-53i    Columbus.  0 125,560 

Gloucester    26.121     Detroit,   Mich 285.704 

Haverhill     37-175     Minneapolis.  Minn 202,718 

Holyoke    45712     Newark.   X.  J 246,070 

Hyde   Park   13.000    New  York  City.  N.  Y 3.437.202 

Lawrence    ^-^-55^}    Philadelphia,  Pa 1,293.697 

Lowell    94009    R.Khe>ter.  X.  Y 162.608 

Lynn    68.513    St.  L^^uis.  Mo 575-000 

Maiden    34.365     St.    Paul.    Minn 163.700 

Xew   Bedford    OJ.442    San  Francisco.  Cal 342.762 

Xewton     33.5^7    Washington.  D.  C 278.718 


K'i 
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2.    Approximate  miles  of  brick  and  tile  sewers? 

CONNECTICUT. 

AnS(»n*ia    No  replies  received. 

Bethel    Only  a  few  feet  of  surface  water  drains. 

BKitiGEi*oRT    4  Brick.  74  Tile. 

Bristoi 8  Tile. 

Danbiry    5  Brick,  7  Tile. 

Derby    No  replies  received. 

East  Hartford 0.5  Brick.  9  Tile. 

Far.mi.vgtox    3  Tile. 

Granby    0.7  Tile. 

Grekn'wk  H    ()  Tile. 

Hartford    92.5  Brick  and  Tile. 

Litchfield   No  replies  received. 

Meriden    2.21   Brick.  27.39  Tile.  0,93  Iron. 

Middletown    2.1  Brick,  10.3  Tile. 

Katcatuck    2  Tile. 

New  Britain  9.53  Brick,  19.43  Tile. 

New  H.wen   40  Brick,  59  Tile. 

New  London  0.14  Brick.  17.7  Tile. 

New   Milford   No  replies  received. 

Norfolk    6  Tile. 

Norw.\lk 1.25  Brick.  1 1.75  Tile. 

Norwich    2.5  Brick,  1 1   Tile. 

Pl'TNam    No  replies  received. 

RlllGEFIELD    9  Tile. 

RfKKViLLE    2  Brick.  16   Tile. 

Siielton    No  replies  received. 

SiMSBL'RY    I  Tile.  0.75  Iron  Pipe. 

S)L'th  Manchester.  No  replies  received. 
South  Norw'alk  . . .  0.5  Brick,  1 1  Tile. 
Stafford  Springs  . . .  No  replies  received. 

St .\M  FORD    Not  answered. 

Torrincton    No  replies  received. 

Wallingford    o  Brick.  12  Tile. 

Waterbury    No  replies  received. 

MASSACHUSETTS. 

Boston    55 1 -^7  Brick  and  Tile. 

Brwkton    Not  answered. 

Brcm>kli.ne    8  Brick.  46  Tile. 

Cambridge   Not  answered. 

EvFJiETT    3  Brick.  ^2  Tile. 

Fall  Ri\-er  • 0.5039  Brick,  3-^o^>  Pip^'- 

FrrcHBURG    4-37  Brick,  26.94  Tile. 

Glol'cestes   Has  no  sewerage  system. 
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Haverhill  6.8  Brick,  29.8  Tile. 

HoLYOKE  10  or  12  Brick,  20  Tile. 

Hyde  Park 16  Pipe. 

Lawrence 19.5  Brick,  34  Tile. 

Lowell    29  Brick.  56  Tile. 

Lynx   12.3  Brick,  52.7  Tile. 

Malden  1.5  Brick.  43  Tile. 

New  Bedford 17  Brick.  46  Tile. 

Newton    13.05  Brick,  76.03  Tile. 

North  .\dams 0.25  Brick.  27.3  Tile  and  Iron. 

QL^NCY   1.9  Brick,  25  Tile. 

Somerville 80.7  Sewers  and  Drains. 

Springfield   25.28  Brick.  69.34  Tile, 

Taunton   8.35  Brick.  13.09  Tile. 

Waltham   1.83  Brick,  36^29  Tile. 

Worcester   15750  both. 

RHODE   ISLAND. 

Newport  No  record. 

Pawtucket    7.72  Brick.  38.96  Tile. 

Providence 57.73  Brick.  122.68  Tile. 

WooN socket    1.6  Brick.  9.6  Pipe. 

OTHER   STATES. 

.\lb.\ny   46.2  Brick  and  Stone.  45  Tile. 

B.\ltimore    j8.6  Brick.  3.0  Tile. 

Buffalo    140  Brick.  276  Tile. 

Cincinnati    57  Bnck.  104  Tile. 

CHic.\Gt>   550  Brick.  g50  Tile. 

Cle\'eland    j8i  N^th. 

C0LU.MBU5 08-4  Brick.  75. J  Tile. 

Detroit    J^5^4  Bnck.  100  Tile. 

MiNNEAiVLis   gj.7  Brick.  O3.4  Tile. 

Newark    t»5  Bnck.  0C.5    Tile. 

New  York  City 406.04  N>th. 

Philadelphia   oj8  S^th. 

RiXHESTER    jr. JO  Br:ck.  i ji).50    L'ile.  74.70  Stone. 

St.  Louis   JJ*-"'-55  Bnck.  J57.oji  Tile. 

St,    Paul    ji  Bnck.  i  J4  Tile. 

S.\N   FkvNCisco 110  Brick,  joj  Tile. 

\\'.\>HiNGro.v    02  Bnck.  .?j^^   Tile. 
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Are  ;our  sewers  built  by  the  city  or  by   the    contract 
system  ? 

CONNECTICUT. 


BRinCEEMHT     .... 

Bristol    

Dasbihv   

East  Hahtporu 

GtEESWlCH    . , . 

Haiitf"iid    

Meriiiem    By  ciiy. 

MlDDtETOWX     . 

New  Britain 
New  Haven 

Norfolk    .... 

Ridgefield    , . 

Rockvtlle   By  contract. 

Stmsburv    By 

SOITH    NORWALK    ...  By 

J&tf       Early  by 

WALLiSCrORD  By  conir; 


.  By  cily. 
.  Bolli. 

■By 

.  Both. 

■  By 

.  By  contract. 
.  Early  by 


\Va 


expensive  and  verj-  unsatisfactory. 


e  built  by  ctty,  but  •» 


MASSACHUSETTS. 

Boston    Both. 

Brocktos    Before  l8g6  by  contract.     Since  by  city. 

Brooki.ine   By  contract. 

Cambridge    By  city. 

Everett   Before  t807  by  contract.     Since  by  cily. 

F.ALL  River  By  cily. 

Fttchbv RG    By  city. 

Haip-eskiix    By  city  for  over  lo  year.s. 

Hot  yoke   larger  sewers  were  built  by 


HvDE  Park  . 
Lawrence  . . 


.  Mostly  by  city.     Occasionally  by  c 

Lv.vN  Both. 

Malden    Both  contract  and  day  labor. 

New  Bedford  By  cily. 

Kewtos   First  part  of  system  by  contract.    Extensions  now  built 
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NuKTii  Adams  By  city. 

QriNcy    Both. 

SoMERVii.LE  By  contract. 

Sfhingfieli)    Tile  sewers  by  city.     Brick  by  contract  and  city. 

Taunton    At  present  by  contract.     Before  1899  by  city — generally. 

Waitham    Both.     By  city  for  last  8  years. 

WoRCKSTEK    By  city. 

RHODE   ISLAND. 

NEWKUiT   Bv  citv. 

Pawti'ckkt    By  city. 

lV»vu»ENtE    By  contract. 

\\\»i>NSiVKKT    Bvuh.     All  trunk  sewer?  by  contract. 

OTHER  STATES. 

AtBLKN  V    By  cvMi:rac:. 

H-vi  ri\iv»*tE   lv>;h. 

HvKK  uo    B\  o.»!t:rac:. 

O.XviNNVTi    By  cv»:i;ras.-*:. 

Cmu  wo    By  vxn!:r:ict    i  ^rxoepc  intercepting  >ewcr5  ». 

ClEvttAXL*      k»>  o-'^nir-jic. 

V.\>i.i.  \i!:fv>    B>  o,v!:ra:'.. 

L'^iHoir    ..  ..      B>  oji^iract. 

\1. '. \ \ 55. VA.>L  1  s  B>  .^!:>    -  -or   :>ii(:. 

N  i  A  v\  x  '-' >  c- /  i : "  ir 

X  i -A    V  .>R  V   v.^ '. '.  's  *:*:■  ,'  •  J ' : '  i-:'. 

Si      _  .*.,   >  ■•'     :•.  i"' '  i>:' 

>■'      :*  V  -  ■-  "•;•    -•  "i  ■"  i'-' 

S.\\   Xv-vS',  •■>•.••  '-^^     :•.  I';  ••;*:< 


4.     If  l>uilt  l>y  ci>ocracc.  bow  much  of  the  material  used  ifl 

coascructioa  is  mmislxed  by  city? 

CONNECTICUT. 

J\-iiis^>  ■'.  I   ••■-..■■.:•  .v^    avi  iii^ii  'aiik^. 

N    iiv. 

■Uuit     «\    l-^^  civ;-. !•- "   -;'.P':,.r  '«•  S-iinsourv. 


\    ■        v 

.  N     r     '-^ 

\  .  \  • 


i  \.<;  i-v  ii.».»  ....  Ni.UK. 
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Meriden    Materials  contracted  for  delivered  on  work,  all  labor, 

etc..  by  city. 

Naugatuck    Pipe,  manhole  and  inspection  caps. 

New  Haven   Granite  basin  stone  for  catch  basins,  cast-iron  manhole 

heads  and  covers,  and  catch  basin  pans  and  gratings. 

New  London  All  iron  work,  and  sometimes  the  pipe. 

Norfolk    All  material. 

Norwalk    None. 

RiDGEFiELD    The  pipes  and  castings. 

RocKViLLE Brick,  tile,  cement  and  castings. 

SiMSBURY    None. 

South  Norwalk  . . .  None. 

Stamford    When  work  was  done  by  contract  city  furnished  pipe. 

Wallingford  None. 

\V-\TERBL'RY    Iron  work  only  in  manholes  and  catch  basins. 


MASSACHUSETTS. 

Boston  Practically  all — sand.  luml)er  and  small  supplies  ex- 
cepted. 

Brockton    Castings,  pipe,  brick  and  cement. 

Brookline    Castings,  pipe,  brick  and  cement  usually. 

Everett   All  material  was  furnished  by  city. 

HoLvoKE   None. 

Hyde  Park   Vitrified  pipe  and  iron  castings.     When  Portland  cement 

is  needed  town  specifies  brand  and  pays  excess  cost 
over  Rosendale. 

Lawrence    When  built  by  contract,  city  furnishes  nothing. 

Lynn   None. 

Malden    Everything,  except  sand  and  gravel  or  broken  stone. 

Newton    Pipe,  brick,  cement  and  castings. 

Qui.vcY    All. 

SoMERViLLE   Castings  and  Akron  pipe. 

Springfield    None. 

Taunton    All,  except  sand  and  gravel. 


RHODE   ISLAND. 

Providence    Brick,  pipe,  cement,  flagstone  and  iron  work. 

WooN. socket    All  except  sand. 


OTHER   STATES. 

Albany   None. 

Baltimore    None. 

Buffalo None. 

Cincinnati    None. 
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Chicago  None. 

Cleveland  None. 

Columbus    None  as  a  rule.    In  1892  part  of  brick  furnished  by  city. 

Result — Dispute  with  contractor  and  law-suits  not  yet 
concluded. 

Detroit   Cement  and  manhole  covers. 

Minneapolis   . . .  ^. . .  When  built  by  contract,  castings. 

Newark  No  materials.    I  would  consider  it  a  better  plan  for  the 

city  to  purchase  the  principal  materials,  if  it  was 
known  at  the  beginning  of  the  year  what  improve- 
ments were  to  be  made  during  the  ensuing  year,  but 
most  work  is  done  by  petitions  from  time  to  time. 

New  York  City None. 

Philadelphia   None. 

Rochester    None. 

St.  Louis  None. 

St.  Paul None. 

San  Francisco None. 

Washington  Cement,  invert  blocks,  vitrified  bricks,  pipes  and  castings. 


5.    If  sewers  are  built  by  contract,  how  long  does  the 

contractor  maintain  the  work? 

CONNECTICUT. 

Bridgeport    Until  finished. 

Bristol    Two  months  from  date  of  final  completion. 

D.KNBURY    Six  months.     It  is  in  a  measure  determined  by  the  City 

Engineer. 

East  Hartford Six  months. 

F-\RMiNGTON    One  year. 

Greenwich    Six  months. 

H.VRTFORD    Until  City  Engineer  is  satisfied  with  condition  of  street. 

not  loss  than  three  months  from  date  of  completion. 

N.VUGATUCK    Sixty  days. 

New  H.uex    Si.x  months. 

Xew  Loxix>N  Six  months. 

XoRR>LK    -Mx^ul  i>nc  ye  ir. 

XoRWALK    Three  to  six  months. 

Kiiv.KFiFLD    Two  months. 

Klvkvili.e   Six  months. 

SiMSHURY    Thirty  days. 

SoiiH   XoKW.MK      .  .  ilciu-rally  ninety  days. 

SiAMKORp    ilcncrally  tive  years. 

W  vii  iN<.:toKi>       ...    .  S!\  'nv'iiihs. 
WATtKiUKV       S'.\  tnonth^. 
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MASSACHUSETTS. 

Boston   Six  months  after  completion. 

Brockton    Six  months. 

Brookune    Not  after  work  is  accepted. 

KvERETT  Six  months. 

HoLYoKE  After  work  is  accepted  by  city  the  contractor  is  relieved 

from  all  responsibility. 

Hyde  Park  Work,  if  satisfactory,  is  accepted  30  days  after  com- 
pletion. Contractor  is  required  to  maintain  or  repair 
surface  of  streets  for  six  months,  exclusive  of  winter 
months. 

Lawrence   No  maintenance  clause  in  specifications.    Contractor  is 

relieved  when  work  is  accepted. 

Lynn   Six  months. 

Malden    Six  months. 

Newton   Six  months. 

Qi'iNCY   Six  months  after  completion. 

SoMERViLLE    Six  months  after  completion. 

Springfield   One  year. 

Taunton   On  last  contract  from  November  to  May. 

Waltham Not  after  completion. 

RHODE  ISLAND. 

Providence Six  months. 

\V(X)N socket  Six  months  after  acceptance. 

OTHER  STATES. 

Albany  One  year. 

Baltimore    One  to  two  years. 

Buffalo    Six  months,  excluding  December  to  May,  inclusive. 

Cincinnati    Streets  disturbed  two  years. 

Chicago  One  year. 

Cle\'eland  Four  months. 

Columbus Usually  two  years.  10%  of  contract  price  retained,  one- 
half  of  which  paid  one  year  after  completion,  balance 
two  years  after  completion. 

Dethoit   No  fixed  time. 

Mi.NNEAFOUS  Not  after  final  accceptance. 

Newark  For  one  year  under  certified  check  for  $%  of  final  pay- 
ment. 

New  York  Cmr  ....  Six  months. 

Philadelphia  Three  years,  paving  one  year. 

Rochester  One  year. 

St.  Louis  One  year. 

St.  Paul Six  months. 

San  pRANasco Not  after  completion. 

Washington Five  years. 
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6.    Do  you  have  a  Laboratory  for  testing  materials  use<l 

in  sewer  construction  ? 

CONNECTICUT. 

Bkiik;eport    Xo. 

BkisTi^L    Xo. 

Daniu'ry    Xo. 

East  H.nrtford An  unsatisfacton-  one. 

Far  m  I NGTON    Xo. 

CiREEN  WU'H     Xo. 

llARTFt^RH     Xo. 

Mkridkn    Xo. 

MuuM-ETinx  X    Xo. 

Xav'G-vtvck    Xo. 

Xkw  Brit.un   Xo. 

Xvw   Haven   Test  cement  only. 

Xew  Lonu>x  Xv\ 

Xv^WXXLK     Xo, 

Xv^w  AiK    Xv\  m>i  a  regixlar  laMratonr. 

X«.>«\vicH  Xo. 

KiLva^iur   X.\ 

K^.VKVILLE Xv-. 

Sivi^:^*.  KY      X'.\ 

S^- -,  "^ H   X '.'Kw  a:  i;  X  '. 

Sr  W-VR--  N  \ 

\V  V .  _ .  \ .  y  :{<'.'  N   . 

MASSw\CHUSETTS. 

>:v.v-v:.'.  N**-  ■    r    :•.•':«.■.       •.••-v  ''li 

' '   •.  1  «;  A*.  \  -. 

•     r.  .XV  ^     . 

■  sx  \ 

■   >  .  "*. 

"naiic-^     i    >.>:?! !»•-.    'v.'v  .:im  "»nck. 


COMMITTKE   OX    SEWERAGE.  125 

S0MERVI1.LE    Cement  and  bricks  testea 

Si'KiNr.FiELD    For  ccnieiit  testing. 

T.vi  XTox    Cement  tester  only. 

Waltiiam  Ves. 

WuRi  ESTER    Ves. 

RHODE   ISLAND. 

Newiiirt   No. 

F*AUTL<  KET    For  testing  cement. 

rR<ivn»ENt  E  For  testing  cement. 

WVlONStK  KET     Xo. 

OTHER  STATES. 

.\i.nANY   For  testing  cement. 

Haltimcire    Yes. 

RiFFALo    Ves. 

CiNTiNNATi    For  testing  cement. 

Chicago    For  testing  cement. 

Ci.EVKLANi)    Ves. 

CoLi'MBis    For  testing  cement  and  absorption  of  brick. 

Detroit    Xo. 

Minneapolis   Ves. 

Xew  ARK    Xo  lalx>ratory.     Tests  made  when  required. 

Xew  Vork  City  ....  For  testing  cement. 

Philadelphia    Lal)uratory  equipped  for  all  tests. 

RfKH ESTER    For  testing  cement. 

St.   Louis   For  testing  cement  and  vitrified  brick. 

St.   P.vl'l   For  testing  cement. 

San  Francisco Ves. 

Washington  Ves. 


7.    What   is    the  diameter  of  the  largest  vitrified  sewer 

which  you  build  ? 

CONNECTICUT. 

Bkidgeport    14"  X  21"  bub  joint  cement. 

Bristol    24" 

Danbiry    18" — surface  water  30" 

East  Hartford 30" 

F.\rmington    12" 

Greenwich   24' 

Hartford    24' 

Mexiden    24" 

Nf iddletow  X    24" 

Kalt.atuck    15"  so  far. 

New  Britain  24' 


. »» 


.  ft 


,1* 
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New  Haven  18" 

New  London  24" 

Norfolk    12" 

NoRWAi.K    24" 

Norwich * 24 

RiDGEFlELD I5 

RlX'KVIl.LE 24 

SiMSBURY     8" 

soi'th  norwalk 24* 

Stamford   18" 

Wallingford 30" 

Waterbury  ^4" 


MASSACHUSETTS. 

Boston    30'  tor  <urface  \i-ater  sewers.  24'  for  house  sewers. 

BrO^  KTV>N     24* 

Bi«.X>KHNE     18" 

Camkridge   Use  now  nothing  above  15" 

KVERETT    t8* 

Fall  River 24^ 

FircHBitoj    jo" 

Haverhill -r4* 

H>  L'fc    Park.  .  _*4' 

l.A\v!<fc;\(.fc:    ..       .      .     N-'t"v!!K  r^.^w  !arv:<:rr  :::ar:   i^'* 

I  •.•••>  "vLL      ...  J4  ' 

L.^  \\  J4 

N'lK'.  u     \.:iAM>  J- '       !*'■• 'iM^:     x-'l  *i«  I  r','C'/'rr:m.iTT«i  any  more  as  large. 


I  I 


\^^  -'4 


.Si  k  N.;r'M.  •  -.;  ' 

\\  \-  '  ii  \  I  _.;      ■!     ^•jj.     '•A'-ni.i   -f.-i   •.i>c  'i..'t^'  anything  larger  thar 


RHODE    ISLAND. 

\  •    ..     .   ■.:  -'4  ' 

•     >      ■  x-  .  \\ii\''  "ni'It   J4  ■      '. '•'  ■:'■'.  '[   I   -honld  in  the  furure  bui- 


!.'\cr   IS' 


\     «.•S:^«.'^.  ivtl'  ^4 
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OTHER  STATES. 

Albany  36"  largest  already  laid.    No  objection  to  larger  sizes. 

Baltimore    30" 

Buffalo    30" 

Cincinnati    24" 

Chicago  18"  and  little  of  that. 

Clevei-and  18" 

Columbus    24",  but  usually  prefer  brick  fn  sewers  of  this  size. 

Detroit  24"  ^ 

Minneapolis  24" 

Newark  30" 

New  York  City  ....  15" 

Philadelphia   18" 

Rochester  24" 

St.  Louis  Have  used  30",  but  do  not  now  use  more  than  24" 

St.  Paul 24" 

San  Francisco 24' 

Washington  24' 


r 


8.    Are  your  sewers  underdrained  ? 

CONNECTICUT. 

Bridgeport   No. 

Bristol    .Mn^ut  four  miles  of  underdrains. 

Danbury    Not  as  a  rule. 

East  Hartford No.  except  in  one  instance. 

Farmingto.v    No. 

Gree.vwich   No. 

HARTFt>RD    No. 

N(eriden    Somewhat. 

Middletown    No. 

Naug.\tuck    No. 

New  Britain  No. 

New  Haven   No. 

New  London  Sometimes. 

Norfolk    Not  to  any  extent. 

Norwalk    No. 

Norwich  Some  of  them. 

Ridgefielo Some  of  them. 

Rockville Not  generally. 

SlMSBt^Y    No. 

SoLTH  Norwalk  . . .  No. 

Stamford   No. 

Walungford    Al)out  6.000  feet,  by  drain  laid  at  side  of  trench  6"  below 

grade  of  main  sewer — result >  very  sati>factory. 
Watekbury    In  very  wet  places. 
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MASSACHUSETTS. 

Boston When  necessary. 

Brockton    Whenever  there  is  water  in  the  ground. 

Brookline  When  needed  to  get  light  work. 

Cambridge   Many  of  the  larger  ones,  but  only  for  construction. 

Everett  In  wet  trenches  lay  4-inch  drain  and  plug  it  on  com- 
pletion of  the  work. 

Fall  River Some  are — some  are  not. 

FiTCHBURG    No. 

Haverhill  A  few  on  separate  system  recently  adopted  for  an  out- 
lying district. 

HOLVOKE    No. 

Hyde  Park   Yes,  where  water  was  found. 

Lawrence    No. 

Lowell    Xot  generally. 

Lynn    Some,  both  of  tile  and  brick  sewers. 

Malden   Yes,  but  not  permanently. 

New  Bedford Xo.     Cndcr  large  brick  sewers  often  lay  6"  drain  for 

construction  purposes  only. 

Newton Yes. 

North  Adams No. 

QuiNCY    Only  where  necessar>'  during  construction. 

Somerville  Separate  system  sewers  are  underdrained. 

Springfield    They  are  where  a  considerable  amount  of  ground  water 

is  present. 

T.WNTON    Where  necessary  if  possible. 

Waltham    Partially — In  wet  soil. 

Worcester    .\  few. 


RHODE   ISLAND. 

Newport   No. 

Pawtucket    Two  or  three,  where  it  was  necessary. 

Providence  N(»t  as  a  regular  practice. 

Woonsocket    Yes.    where   necessary. 

OTHER   STATES. 

Albany   No. 

Baltimore    No. 

BlTFFALO     A   few. 

Cincinnati   In  soni':  cases.     Cienorally  not. 

Chicago .No. 

Clkvelani)   Sometimes. 

CoLi'MBUS    Not  as  a  rule. 

Dktkoit    Only  in  a  few  instances. 

Mi.vNEAP()Li.s    Only  a  few. 

Newark   Where  neces^arv. 
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New  York  City No. 

Philadelphia   No. 

Rochester  No,  except  some  of  the  large  brick  sewers. 

St.  Loi'is   Some  of  them ;    wherever  soil  is  very  wet. 

St.  Paul  No. 

San*  Francisco No. 

Washi.ngton   Yes.  if  required. 


9.  Do  you  lay  house  connection  laterals  back  to  the  curb 
or  fence  lines  when  the  main  sewers  are  built,  to 
avoid  tearing:  up  the  street  at  a  later  date,  or  simply 
build  Y  branches  where  connections  will  probably  be 
needed  in  the  future  ? 

CONNECTICUT. 

Bridgeport    Build  branches  6  inches  long  on  brick  sewers,  none  on 

cement. 

Bristol    Y  branches  only. 

Daxbury    Usually  Ys  only,  except  on  streets  that  have  been  set 

aside  for  macadam,  when  the  connection  is  laid  to  curb. 

East  Hartford Y  branches  only. 

Farmixgtox    Y  branches  onlv. 

Gree.vwich    Y  branches  only. 

Hartford    6"  connections  to  curb  lines. 

>fERiDEN    Y  branches  al)out  every  30  feet  on  each  side. 

Middletown    Y  branches  only. 

Nal'catuck    Whenever  it  is  proposed  to  macadam  or  pave  street. 

New  Britain  Y  branches  only. 

New^  Haven  Y  branches  only.    Where  pavements  are  about  to  be  laid 

the  property  owners  arc  ordered  to  make  connections, 

at  least  to  the  curb,  sufficient  for  all  probable  needs. 

New  London  Y  branches  only. 

Norfolk    Y  branches  t)nly. 

Nohwalk   Y  branches  only,  except  when  streets  arc  to  be  paved 

with  block,  brick  or  asphalt,  when  connections  are  laid 

to  curb,  usually  the  fall  before  paving  is  done. 

Norwich  Y  branches  only. 

RiDGEFiFXD   Y  branches  only. 

RocKViLLE Y  branches  only. 

SiMSBURY    Y  branches  only. 

S<iUTH   NoRWALK  . . .  Y  branches  only,  except  where  street  is  to  be  soon  paved 

with  brick. 

Stamford    Y  branches  only. 

Wallingford    Y  branches  only. 

Waterbury    Y  branches  only,  20  feet  apart  each  side. 

9 
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MASSACHUSETTS. 

Boston Ordinarily  Y  branches  e\cr>'  25  feet,  but  there  is  a  class 

of  work  where  street  is  built  in  accordance  with  act 
of  le^slature  and  closed  to  work  for  two  years  00 
which  laterals  are  built  one  foot  inside  of  curb  to  side- 
walk. 

Brockton    Y  branches  only. 

Brookline  Y  branches  only. 

Cambridge  Y  branches  only  unless  street  is  shortly  to  be  paved. 

Everett  Y  branches  only ;   when  street  is  ordered  macadamized 

abuttors  are  notified  to  make  connections  previous  to 
commencement  of  work. 

Fall  Rh^er Y  branches  only.     Usually  about  25  feet  apart. 

FiTCHBLUG    Y  branches  only. 

Ha\'ERHILL    Y  branches  only. 

HoLYOKE   In  streets  which  are  built  up  the  abuttors  supply  a  length 

or  two  of  lateral  pipe  and  the  city  furnishes  a  Y.  For 
undeveloped  land,  sewer  is  built  without  Ys.  I  think 
the  idea  of  laying  laterals  to  curb  line  a  good  ooe 
where  building  lots  are  defined. 

Hyde  P.\rk  Lay  5-inch  T  branches  wherever  connections  will  prob- 
ably be  needed,  investigating  the  buildings  as  construc- 
tion progresses. 

L.\ WRENCE    Y  branches  only. 

Lowell    Y  branches  only.     When  macadam  or  other  pavement 

is  10  \)^  laid,  sewer  connections,  as  well  as  water  and 
gas  services,  must  be  laid  to  within  2  feet  of  sidewalk, 
or  city  will  do  it  at  expense  of  property, 

Lynn*    Connections   laid  to  curb  line,  except   in   very  narrow 

street. 

^L\LDEN   Y  branches  only — about  25  feet  apart. 

New  Bedford Y  branches  only,  except  in  a  few  streets  paved  over.con- 

crete  foundation,  where  laterals  were  laid  to  curb  lines. 

Xewtox r  branches,  everv  2^  feet. 

North  Adams Y  branches  only,  except  on  streets  macadamized  or  to 

be  paved,  where  laterals  are  laid  to  curb  line. 

Qi'iNCY      Y  branches  only. 

SoMEKViLLE   Y  branche>  t.>nly  generally,  laterals  very  seldom. 

SrRiNOFiELD    V  branche«i  «inly.  usually. 

Tainton  V  branches;  only.  When  "permanent  pavement"  is  con- 
templated coimections  are  then  laid  to  sidewalk. 

Walfham   V  brancho  only.     Do  not  believe  in  two  separate  jobs. 

as  it  practically  makes  impossible  what  is  absolutely 
necessary  it  laterals  are  to  be  properly  maintained. 
\\z.:  straight  lines  and  straight  grades,  with  manholes 
at  all  angles.  With  efficient  workmen  and  in  larger 
<o\vcr>  have  f«.^und  that  the  best  connections  can  be 
made  with  an  opening  cut  into  main  sewer  pipe  for 
each  connection. 

Worcester    Have  laid  laterals  to  curb  in  a  few  streets  to  be  paved 
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RHODE   ISLAND. 

Newport   Y  branches  only. 

Pawtucket  Y  branches  only. 

Provide.nce To  curb  line  since  1894. 

Woo.vsocKET  Generally  Y  branches  only.    In  one  case,  laterals  to  curb 

lines  charged  direct  to  property. 

OTHER  STATES. 

.\lbany   Laterals  to  point  i  foot  within  curb  lines. 

Baltimore    No  system  for  house  drainage — only  sewers  carry  nat- 
ural water  courses. 
BrFFALo    Y  branches,  if  street  is  not  to  be  paved  soon  after  sewer 

is  constructed. 

Cincinnati  Y  branches  only,  except  in  few  cases. 

Chicago)   Y  branches  when  main  is  laid,  and  later  lay  drains  to 

curb  before  street  is  paved. 

Cleveland  Y's  only,  but  believe  connections  should  be  laid  to  curb. 

CoLVMBUS    Most  sewers  built  in  alleys  in  rear.    A  few  sewers  built 

in  streets  recently  have  connections  to  curb  line. 

Detroit   Y  branches  only. 

Min.neapolis  Y  branches  only,  except  when  street  is  to  be  paved,  when 

connections  are  laid  to  curb  line. 
Newark  Y  branches  only,  except   when  street  is  to  be  paved, 

when  connections  are  laid  to  curb  line. 

New  York  City Branches  only — every  12  feet. 

Philadelphia   Laterals  to  curb  line  built  as  appurtenances  of  sewers. 

Rochester  Laterals  to  curb,  either  when  sewer  is  built  or  at  putting 

down  new  pavement. 

St.  Louis  Branches  only. 

St.  Paul  Y  branches  only,  except  when  street  is  paved  at  same 

time. 

San  pRANasco Y  branches  only. 

Washington  Neither. 


zo.  When  property  owners  wish  to  connect  with  the  main 
sewer,  under  what  terms  and  restrictions  is  the 
work  done  ? 

CONNECTICUT. 

Bridgeport   None. 

Bristol    Under  supervision  of  sewer  superintendent. 

Danbury  No  connections  without  a  permit  from  the  Superinten- 
dent of  Public  Works.  The  first  joint  is  made  under 
the  City  Engineer's  direction  or  supervision,  and  prop- 
erty owner  agrees  to  keep  ditch  in  good  shape  for  one 
year. 
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East  Hartford Work  to  be  done  by  licensed  drain  layer.    True  grade 

from  street  line  to  sewer.     Minimum  fall  lo"  to  50'. 

Farmington    Inspection  by  the  Borough  Inspector. 

Greenwich   Only  to  put  the  street  back  in  proper  shape.    No  inspec- 

tion. 

Hartford    Applicant  signs  an  agreement  to  conform  to  dty  laws 

and  orders  of  inspector,  and  to  properly  restore  street 
surface.  City  Engineer  issues  permit,  locates  slant, 
and  inspects  tapping  and  actual  connection  on  old 
sewers  where  no  ^ants  or  house  connections  were 
built. 

^^^^^    By  application  to  City  Engineer,  who  issues  permit  to 

licensed  party.  The  City  Engineer  then  locates  slant, 
keeping  a  diagram  record  of  its  location  from  sewer 
to  house. 

MiDDLETOWN    A  licence  has  to  be  secured  from  the  Street  Committee 

of  the  Court  of  Common  Council,  after  which  the  City 
Engineer  locates  ^^d  supervises  the  connection. 

Naugatuck    By  licensed  plumber,  .^  approval  of  Warden.    Permit 

issued  by  Engineer.  Fee  >^  p^ved  or  macadam  streets, 
$10,  other  streets,  $2. 

New  Britain  They  must  get  permit  from  Sewer  a^ard  before  connect- 
ing, and  connection  with  sewer  mi^^  ^  inspected  by 
Clerk  of  Board. 

New  Haven  Work  must  be  done  by  licensed  plumbers,  .  £^^  ^£  jj 

being  charged  for  opening  street.     In  case  vc  ^p-jj.  qj. 
asphalt  pavement  plumber  pays  cost  of  replaci      Q-yp. 
mcnt. 
In  a  few  streets  where  no  assessment  on  abutting  p 
erty  was  made,  the  sewers  having  been  built  before, 
plan  of  assessment  was  established,  a  fee  of  from  $51 
to  $200  is   demanded,   according  to  intended   use  of 
connection. 

New  London On  application  of  property,  permit  is  granted  to  licensed 

drain  layer,  provided  plumbing  is  in  accordance  with 
rules. 

Norfolk    Construction   must   be   done  by   some  authorized  con- 
tractor. 

Norwalk   A  $5.00  connection  fee  is  charged  in  each  instance.    The 

work  is  performed  under  the  direction  of  the  Sewer 
Inspector,  who  is  appointed  each  year  by  the  Council, 
and  whose  duties  are  to  superintend  the  construction 
of  new  sewers,  to  keep  the  sewers  in  good  condition, 
make  repairs,  etc.,  and  to  inspect  the  work  of  connec- 
tion laying. 

Norwich    A  licensed  drain  layer,  who  is  under  bonds  to  obey  rules. 

makes  application  to  connect,  giving  name  of  property 
owner,  etc..  and  proposed  size  of  drain.    A  set  of  rules 
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regarding  quality  of  material  and  workmanship,  etc., 
is  printed  on  license.  "Drain  layers  shall  make  full 
written  returns  to  the  Board  of  Sewer  Commissioners 
within  48  hours  after  completion  of  work,  giving  size, 
material,  location  and  grade  of  the  whole  length  of 
the  pipes  laid,  and  enumerate  the  fixtures  connected 
therewith." 

RiDGEFiELD  Rules  for  connecting  not  yet  decided  on. 

RocKViLLE Work  must  be  done  by  licensed  drain  layers. 

SiMSBUKY    Work  done  under  an  inspector. 

South  Norwalk  . . .  Street  not  opened  without  permit  from  city,  and  work 

must  be  performed  to  the  satisfaction  of  City  Inspec- 
tor. 

Stamford  Owner  pays  cost  of  work,  which  is  done  under  super- 
vision of  Sewer  Inspector. 

Wallingford Permission  to  connect  given  by  Court  of  Burgesses  to 

licensed  drain  layers. 

Waterbury  Permits   issued,  without  charge,  to  licensed  plumbers 

only.    Charge  by  street  depth  for  opening  street 

MASSACHUSETTS. 

Boston Six-inch    connection    the    minimum.     To   be    done   by 

licensed  drain  layer. 

Brockton    Work  done  entirely  by  city  to  inside  of  cellar  wall,  and 

entire  cost  paid  by  property  owner. 

Brookline   Must  l)c  done  by  licensed  drain  layers. 

Cambridge  Work  must   be  done   under  permit,  by  licensed  drain 

layer,  under  $200  bonds,  who  shall  return  permit  to 
City  Engineer's  office,  indorsed  with  a  statement  of 
his  proceedings  thereunder. 

Everett  Drain  layers  licensed  under  $1,000  bonds.    They  make 

application  to  clerk  of  Department  of  Public  Works. 

Fall  River City  Engineer  issues  permit  to  licensed  drain  layer,  who 

is  under  $2,000  Iwnd.  Work  done  under  supervision 
of  City  Engineer. 

FrrcHBURG    They  agree  to  pay  all  legal  assessments  and  maintain 

the  street  excavated  for  one  year.  Most  connections 
are  made  by  city  laborers,  including  all  digging. 

Haverhill   All  connections  made  by  licensed  drain  layers,  who  arc 

under  bonds  to  replace  street  satisfactorily,  etc. 

HoLYOKE   Where  there  are  no  V  branches  city  does  the  work  and 

charges  a  fee  for  entering.  Experienced  men  only  are 
employed  on  this  work.  The  Superintendent  of  Out- 
door Work  has  full  charge  of  the  sewers,  inspection, 
etc. 

Hyde  Park   Owner,  agent,  occupant  f»r  lessee  signs  a  very  complete 

application  blank,  and  deposits  $25.  Engineer  then 
estimates    probable    cost    of    connection,    from    main 
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sewer  to  house  wall — if  over  $25.  applicant  deposits 
excess.  Work  is  then  done  by  a  local  contractor, 
under  direction  of  Engineer  to  the  Board  of  Sewer 
Commissioners.  City  furnishes  5"  pipe  at  10  cents 
per  foot,  makes  a  small  charge  for  engineering  and 
inspection,  and  pays  contractor  45  cents  per  lineal  foot 
and  $3.00  per  cubic  yard  for  rock  excavation.  Appli- 
cant pays  actual  cost  on  this  basis,  difference  between 
estimated  and  actual  cost  being  paid  by  parties  debtor. 
If  connection  ever  becomes  clogged,  owner  must  re- 
pair it,  or  city  will  at  owner's  expense. 

Lawrence   Owner  signs  application  for  permit,  which  is  given  by 

City  Clerk,  to  drain  layer  on  his  signing  agreement  to 
obey  ordinances.  This  is  taken  to  Superintendent  of 
Streets,  for  slant,  location,  etc. 

Lowell    Signer  of  application  for  permit  agrees  to  pay  any  cost 

to  city  resulting  from  his  entering  sewer  or  occupying 
street.     City  inspects  whole  connection. 

Lynn   City  requires : — payment  of  sewer  assessment ;   work  to 

be  inspected  by  Inspector  of  Plumbing;  to  be  laid 
either  by  Board  of  Public  Works  or  by  licensed  drain 
layer. 

Malden  Work  must  be  done  by  a  licensed  drain  layer,  who  ap- 
plies for  permit,  and  returns  same,  on  completion  of 
work,  with  his  signature,  certifying  that  connection 
was  properly  made. 

New  Bedford Property  owner  first  applies  to  Board  of  Health  to  enter 

sewer,  then  to  Board  of  Public  Works,  who  have  sole 
jurisdiction  over  sewer  construction  and  who  are  the 
only  parties  that  can  lay  drains  within  the  lines  of  the 
street.  If  property  has  been  assessed  for  cost  of  sewer 
the  owner  then  deposits  with  city  treasurer  an  amount 
sufficient  to  pay  cost  of  drain  as  determined  by  City 
Engineer.  Any  excess  is  returned.  If  no  assessment 
has  been  paid  by  property,  as  in  case  of  trunk  sewers, 
an  entrance  fee,  varying  from  $15  to  $25,  is  charged 
in  addition  to  cost  of  laying  drain. 

Newton Owner  signs  application  for  connection,  which  is  made 

by  city  at  his  expense.  He  either  deposits  estimated 
cost  in  advance,  or  applies  to  have  it  added  on  to  his 
regular  tax  bill  as  with  apportioned  sewer  assessments. 

North  Adams Application  is  made  to  Department  of  Public  Works. 

and  entrance  fee  or  assessment  paid.  City  lays  that 
part  of  connection  within  street  lines,  charging  cost  to 
property  owner.    Remainder  laid  by  licensed  pluml>ers. 

QuiNCY    Owner   makes   application,    stating  number   of  fixtures 

he  desires  to  connect.  Board  of  Sewerage  Commis- 
sioners then  ask  inspector  of  plumbing  if  fixtures  in 
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Cincinnati  $5  license  fee,  sewer  assessment  if  any,  and  all  costs  of 

construction  to  be  paid  by  owner,  and  work  to  be 
done  by  licensed  drain  layer. 

Chicago   $5  fee  charged  for  permit,  to  licensed  drain  layer. 

Cleveland  Work  must  be  done  by  licensed  sewer  builder  under 

permit. 

Columbus Must  be  made  by  licensed  sewer  builder,  under  $500 

bond.     Fee  for  permit  $r. 

Detroit   Fee  of  $1  is  charged.    Additional  charge  for  inspection 

to  cover  cost  of  same.  Connection  is  made  by  De- 
partment of  Public  Works. 

Minneapolis  Only  licensed  plumbers  can  do  this  work.    Permit  is 

issued  on  application,  and  deposit  of  money  made  with 
the  City  Treasurer,  sufficient  to  cover  estimated  ex- 
pense for  inspection  and  any  paving  which  may  be 
disturbed.  Ditch  must  be  open  from  sewer  to  curb 
line  and  pipes  laid  on  a  uniform  grade  of  54  inch  per 
foot  or  over.  Six-inch  pipes  are  used;  in  special  cases 
a  larger  pipe  may  be  allowed. 

Newark  Health  Department  issued  permit  to  a  licensed  person, 

on  behalf  of  property  owner,  which  is  filed  in  office 
of  Superintendent  of  Sewers,  who  then  issues  permit, 
upon  paying  the  sum  of  $10,  for  tapping  an  ordinary 
sized  building  on  regular  city  lot,  25  x  100. 

New  York  City  ....  Work  must  be  done  by  licensed  plumber,  who  obtains 

permit  from  Sewer  Department  upon  payment  of  a  fee. 

Philadelphia   The  cost  for  permit  pays  for  the  work  of  repaving  by 

the  city  over  trench.  All  connections  are  inspected  by 
an  official  inspector. 

Rochester  Must  obtain  permit  from  Department  of  Public  Works. 

and  have  work  done  by  licensed  plumber  or  drain 
layer. 

St.  Louis  Permit  must  be  obtained  from  Sewer  Department  and 

work  inspected  by  city. 

St.  Paul Make  application  to  City  Engineer,  and  deposit  and  pay 

$3  for  each  connection. 

San  Francisco Work  done  by  Board  of  Public  Works.  Deposit  re- 
quired to  cover  cost. 

Washington  Permits  are  issued  to  registered  plumbers,  who  are  re- 
quired to  maintain  a  deposit  from  which  pavement 
repairs  are  made  by  city. 
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Fall  River City  locates  branch,  gives  grade  at  whi^  sewer  is  to  be 

laid,  and  attempts  to  see  that  work  is  properlj  dooe. 

Haverhill   Grades  furnished  by  Engineering  £>epartineiit.  if  desired. 

or  in  cases  of  long  runs  and  slight  falL  Ail  cornitc- 
tions  inspected  by  "Inspector  of  Plumbing'*  before 
being  covered. 

Lawrence Street  I>epartnient  s«ids  a  man  to  make  first  pipe  con- 
nection with  sewer.  This  is  all  dty  does  in  the  line 
of  inspection- 

Lyxx   Any   engineering,   and   proper  inspection  by   PlnmbiDf 

Inspector. 

Mali>ex  City   furnishes   line   and   grade :    the   specifications  for 

work  are  detailed  and  complete,  and  whole  work  is 
inspected  by  the  city. 

KoBTH  Adams Plumbers  are  licensed  and  their  work  inspected  under 

direction  of  the  Engineering  Department.  They  lay 
the  drain  from  street  line  to  house.  City  reserves  the 
right  of  super\-i>ion  all  the  way  to  hoase.  by  virtne 
of  its  plumbing  ordinance. 

Somerville City  furnishes  free  all  engineering  and  inspects  whole 

o?tmection. 

Tavxtox  Pipe  must  be  inspected  for  whole  length  before  cover- 
ing.    No  engineering  done. 

\V.\LTHAM  Give   pe<?ple  to   understand  that  city  does  not  afsame 

rt;<p«  ■psibility  tor  I:ctn<ietl  ^ewer  layer's  work.  If  they 
want  ar-ianinttfe'i  W'.rk  they  must  employ  city  f>rce. 
Fr'.'tn  L.  S.  L.  we  re«iuin:  only  work  which  will  not 
bt;  -ietr: mental  :••  -ewer  maiu'^. 

Worcester    \->:-:jr::   fr-in  C:r.y   Ererncer's  office  has  this  work  in 

charj^e. 

RHODE   ISLAND. 

Newwrt    Only  rumiina!. 

PAWTVCK.ET    C:ty   !«.>c:ite^   V   and   inspect-?   whole   connection.    Work 

•i'.uic  un«ier  ompiete  rules  tor  sewer  and  pans  of 
the  :)IurT:bing.  Dram  layer  returns  permit  with  state- 
Tiicnt  '}i  n'jmi)er  •:>£  tixtures  •Iraining  into  connectioa 
;i;ia  certTticute  that  work  was  done  aco>rding  to  rules. 
I:i>l>ect"-'r  C'.^unter*!>igTi>  thl:^  and  gives  sketch  of  loca- 
'M'n  fi.^r  -eo.^ni  in  « office. 

pR<.»v!yfc:N(:s \'i    n^pe^'t'^r.  -.vh**  'j:!ve<  the  p«-"«int.  makes  a  diagram  of 

*Jie  .N'TJv  i:!d  'o»'k^  if*er  in  a  general  way  the  charac- 
rer  ..»f  tile  w.'rk  '?e!ng  done. 

Wlvnsockjst   V.\  eiigineer!iig  and  inspection. 
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Hartford    Must  be  union  brick  layers.    Appointed  by  Ways  and 

Means  Committee  of  Common  Council,  from  list  of 
two  or  more,  recommended  by  City  Engineer.  Wages, 
50  cents  per  hour. 

New  Britain Inspector  is  Clerk  of  Sewer  Board. 

New  Ha\*en  First  class  brick  mason.  Must  pass  civil  service  exami- 
nation.   $4.50  for  nine  hours. 

New  London Thorough    knowledge   of   plumbing   and   drain  laying. 

$3-00. 

Norwalk  The  present  Inspector  is  well  posted  as  to  material  to 

be  used  in  construction,  and  in  the  manner  of  per- 
forming the  work,  having  been  in  the  work  aboat 
nficen  years.  I  think  that  he  gets  $3.00  when  actually 
ally  at  work. 

NoRWiCH    Street  Superintendent  acts  as  Sewer  Inspector. 

RiDOEFlELD  Wages.  $3. 

SiMsUM'RY    Wages.  $4. 

SovTH  Nc«WALK  . . .  Inspecior  is  a  competent  person  and  thoroughly  ondcr- 

>tand>  busiz^rss.  Paid  by  the  year  to  care  for  streets 
ar.d  sewers — am'>ums  to  aboot  $3. 

STAMFOftP   I:i>?<v-t.^r  •>  raid  SLL5a  and  is  supposed  to  be  qualified 

WALLixviFO*? V  vu*.  T»::l*:  :he  powers  thai  be.    Wages,  $^5a 

WAtfXJVXV ^>5^^  ->  yzxr-iirl  for  ten  hours.    Largely  done  by  young 

.„^.,  .^v..  '-j^-.  -  ''j^£  ni  re  :r  less  training  with  engi- 
".'•:-  v«i'^y      yii-y  w-a.><e>   :->  receive  apprentice  pay. 

MASSACHUSETTS. 

>j.\>'V-\  .  >>5-"   '■•'■'^     •'.'<.   Sf. X    .rck   work,   eight   hours.    For 

;  .1  •:«::-..••-  .i^i^  i  ::r^s>  C:^"II  Service  Coramis- 
-.••.•':"■-.    >rj-;      ■   }  L if. -iac'iTi sects. 

!>:i».x  v.v.\  ."    I  •    :\:;i:">:-:-;':   i^'-z'-^^rtr  :■?  :::  chirge  •:•£  the  work,  for 

4.';':«:~u  •::*^;u:*T~  vr  '^/.v  -i  frcnd  students  from  the 
•.•:•"!■•  t.'i  -c'»  •  i  -  . «*  y. "irrrf  ncc  brought  up  in  the 
-••j4-  •«,•- *•  '«     «f:»r^   :.    i*   -;   i>:«?ti   satisfaction  at  from 


j^'.ivv.v-  \'i  -^  t   ■,  .'ni;i«  V -.^   r:j-i. IT:?  :;  srire  extent,  bet  more  largely 

:  .«.  ri«T*:  s.:  ■^::«r.  .nly  "J:»i  v'vcnger  assistants  in  tbe 
.if!cv  ■■  \  TMH  v.*  ju/  ~ich^;r  Iarg:er  wages  than  when 
.'M|M«  >'.«j     1^    Ti*-:— jin«'it   nrun — nugiiig    from  $15  to 

^' »s»K.:'v;=.  ■i>;n.«:"  I     •-     Ti:    sniper' rn*j:»niti«Tt  •:■£  St!wer5. 

V'-r.X'i  •  -.  \  ..Miii.i;*'  ki    iv:»:*--^>u.'^'  jniiiir  ovil  service  roles.    Salary 

•..•v,^   ■'♦■ill  >j,5;j  *.«;   55:. oe.     ?tpe  and  masonry  coo- 

-i  ■  MC"«.'ii. 

.  .   V  ^  "s  ^      '.-i'vv  I    .'itiui'Vt:*]  i>  <icii.     A  SKinber  of  the  engi- 

Kv.'iiv;     '^i':*-     ircnus-   ^j   that.    uOg«ther   with  other 
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FiTCHBURG  Have  no  inspector ;  city  work. 

Haverhill   None  employed. 

HoLYOKE   On  brick  sewers  an  experienced  brick  mason  is  present 

all  the  time  to  see  that  work  is  properly  done.  Wages, 
$5.00.     General    supervision   by   City   Engineer. 

Hyde  Park  Inspectors   work   under   a  printed   set   of   instructions, 

which  cover  the  work  in  very  great  detail.  They  are 
required  to  keep  sketches  of  details  of  work,  con- 
tinuous profiles,  list  of  quantities  of  all  materials  used, 
number  of  men  employed  and  wages,  location  of  all 
slants  set  and  water  and  gas  pipes  encountered,  etc., 
beside  being  personally  responsible  for  the  excellence 
of  all  details  of  the  work.  Wages  usually  $3,  varying 
from  $2.50  to  $4.00. 

Lawrence Civil  service  examination. 

Lyxk   Civil   service  examination.    Wages,  $3 ;    sometimes  $4 

on  brick  work. 

Maldex  A  knowledge  of  materials  and  construction  satisfactory 

to  the  City  Engineer.     Wages,  $2.50  to  $2.75. 

Newtox Civil  service  examination.    Wages,  $2  to  $4. 

North  Adams Civil  service  examination.    Wages,  $2  to  $4. 

Qltncy   Civil  service  examination.    Wages,  $2.50  to  $3.50. 

SoMERViLLB  . . . .  .^. . . .  Inspectors     furnished     from     engineering    department. 

Wages,  $2.50  to  $3.50. 

Springfield   Under  civil  service  regulations  and  must  pass  prescribed 

examinations.     Wages,  $4.00. 

Taunton   Assistants  from  engineering  office  employed  as  inspec* 

tors  as  far  as  possible.     Wages.  $2  to  $2.75. 

Walth.\m Civil  service  examination.     Wages,  $2  to  $3. 

Worcester    Assistants  from  City  Engineer's  office  do  engineering 

and  necessary  inspecting. 

RHODE   ISLAND. 

Pawtucket  Inspector  of  private  drains  receives  $22  per  week.    New 

work  done  by  city.     Foremen  receive  ^27  per  week. 

WooNSOCKET  Inspectors  are  from  City  Engineer's  office,  detailed  as 

required.     Wages,  $2  to  $3. 

OTHER  STATES. 

Albany  Civil  service  examination.    Wages,  $4. 

Baltimore  Men  must  be  practical  sewer  builders  and  understand 

nature  of  the  work. 

Buffalo  Civil  service  examination.    $3  for  eight  hours  work. 

Oncinnati  Knowledge  of  the  work — usually  brick  layers  are  em- 
ployed.   Wages,  $3.50. 

Chicago  On  main  sewers  they  are  practical  masons.    Wages,  $4. 
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Cleveland  Shall  have  had  one  year's  experience  on  similar  work. 

Wages,  $3.50. 
Columbus  Young  engineers,  or  experienced  practical  men.    Tiy  to 

pick  best  from  those  available. 
Detroit   Required  to  have  a  knowledge  of  that  dass  of  coostnic- 

tion.    Chief  inspectors  (2)  $3.00.     Others  $2.5a 
Newark   Xo  special  qualifications  required ;    the  political  cnstom 

is  still  in  vogue,  and  a  new  man  appointed  for  afanost 

ever>'  new  work.     Wages.  $3.50. 
New  York  Cfty They  are  supposed  to  have  a  knowledge  of  pipe  and 

brick  laying  and   be  able  to  carry   grade   from  tbc 

marks  left  by  the  engineer.    Pay,  $4. 

Philaoelphia   Inspector  must  be  a  plumber.    $100  per  month. 

St.  Louis   Must  be  skilled  sewer  brick-  or  drain-layers  of  at  fcasi 

ten  years  experience.    Salary.  $85  per  month. 

St.  Paul Must  be  experienced  man.    Wages,  $2.50. 

San  Francisco Ci\-il  service  examination.    Wages.  $4. 

W.\SHiXGTOX   Actual  experience  in  sewer  construction.    $4.oa 


13.    To  whom,  or  to  what  account  are  these   inspectors* 


CONNECTICUT. 


Bridgeport    

Bristol    

Dan  BURY    

E.\5T   tLvRTFORD    . 

FAX>tiN«;Ti:)N    .  . . . 
Greenwich.   .    .  .. 

H.VKTF'JRi)      

Meriuen    

MrouLET».nvN     ..  . . 
NAVo-vrccv    .    . 
New  Brit  VI  n  .  . . 
Nkw    Mavex    .  .  . 
Nkw  L'.>.\l»c>n   .    . 

NORW-VLK.    .... 

X<.>Rw  rcH    

RlDOEKliiLL' 
SlMSiif-RV 

St  \Mf-i_>Ki>    . 

V\  ArtRBLKY        ...  . 


L«.i>t  ot  C'.^n^tmction. 

To  c>'^<t  acc'-"»unt  during  constmction.  since  then  to  main- 
tenance. 

0->:  -yi  C'.'n->tnict!orL 

Eng-.neer's  ace.  unt- 

Sewtr  Department. 

>cwer  a.co.'L:nc. 

C'.-^t  -'f  C'-n^trjction. 

C'-^st  or  ojnsrr-jcti'.-n. 
MI  e\peTi>c  '.^r  inspection  is  borne  by  city  at  large. 

N'.''t  answere'i. 

Sewer  Deiiirtment. 

V'j  C">t    't  '.he  >ewer  he  inspects. 

''1  c'ty  :     iinicr  maintenance — plumbing  inspection. 

Tj  "icwer  accMinfc — appropriation  for  maintenance. 

To  city. 

C'-»>L   -H  C'.'n>tr':c!ion. 

^"•»^t  ..■I   r'jii^t ruction. 

H:gin\ay  PepartTnctu. 

hLcalt'i  .nui  Sewerage  Department. 

Sewer    icc"Uiu. 

■">  -ewer^ —  Xew  work*  for  new  sewers,  "plumbing  in- 
>p^^'tion"    for  connections- 
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MASSACHUSETTS. 

Boston To  cost  of  the  sewer. 

Brockton    Construction  account. 

Brookline  To  sewer  expenditures. 

Cambridge  Maintenance  of  sewers. 

Everett  To   Sewer   Department — maintenance  and  construction 

fund. 

Fall  River Engineering  Department. 

HoLVOKE   To  account  of  sewers  and  drains. 

HvDE  Park Town  pays  wages — charged  to  sewer  construction. 

Lynn    To  cost  of  sewer. 

Malden   Sewerage  maintenance. 

Newton    Sewer  account. 

QuiNCY    Construction. 

SoMERViLLE Engineering  account  and  sewers — maintenance  account. 

Springfield    To  account  of  sewer  for  which  inspection  is  performed. 

Tav.nton   City — sewer  construction. 

Waltham  Sewer  construction. 

RHODE   ISLAND. 

Pawtucket  Charged  to  each  job. 

WooNSOCKET  Charged  to  sewers  they  inspect. 

OTHER  STATES. 

Albany  Added  to  cost  of  sewer. 

Baltimore  City. 

Buffalo  General  fund. 

Cincinnati  To  property  where  assessed. 

Chicago   Annual  appropriation  from  general  taxes. 

Cle\'eland  To  fund  under  which  work  is  done. 

Columbus  To  work  he  inspects. 

Detroit   Spread  upon  assessment  roll. 

New.\rk   Cost  of  improvement. 

Xew  York  City To  cost  of  work  he  inspects. 

Philadelphia   Direct  appropriation. 

St.  Louis  Maintenance  of  Sewer  Department. 

San  pRANasco Paid  by  contractor  through  Board  of  Public  Works,  and 

charged   with   other   incidental   expenses  to  property 

owners. 
Washington  Against  the  appropriation  for  sewer  construction. 
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14.    Does  your  city  bear  the  whole   or   any  part  of  the 

cost  of  sewer  construction? 

CONNECTICUT. 

Bridgeport   , One  quarter,  except  in  exceptional  cases. 

Bristol    Borough  one-half,  assess  one-half. 

Danbury   One-third. 

East  Hartford One- fourth. 

Farmixgton   WTiole  cost. 

Greenwich  Main  sewers  paid  for  by  borough.  Lateral  sewers  as- 
sessed on  abutting  owners. 

Hartford    City  pays  entire  expense  of  intercepting  sewers,  which 

drain  large  districts  or  sections  of  the  city.  In  re- 
building some  sewer  systems  which  have  been  in  use 
titty  or  more  years,  and  which  have  become  inade- 
quate to  properly  drain  the  districts  required  of  them 
a>  well  as  partially  worn  out,  the  city  at  large  has 
assumed  one-half  of  the  expense.  Aside  from  the 
above  and  a  few  special  cases,  the  city  pays  no  part 
of  new  sewer  construction,  except  engineering  services. 

Meriden    City    pays    cost    of    engineering    and    superintendence, 

maimenance  and  care  of  system  and  disposal  farm; 
also  pays  for  street  intersections  and  exemptions  for 
comer  lots- 

MlDDLETOWN    Ont-third. 

Xaugatuck    S«>  far  have  laid  sewers  only  toward  river  at  expense 

oi  property  owners. 

New  Britain City  bears  what  cost  is  left  after  assessment  is  laid. 

Xew  Haven   Property  owners  pay  $1.75  per  front  foot,  with  exemp- 

ti'.^ns  for  comer-,  shallow  I«xs.  etc.  City  pays  balance 
of  cost,  by  an  issue  <.^t  sewer  bonds.  Impossible  to 
tel:  exact  prop»^rtion  borne  by  city,  but  think  one- 
half. 

New*  London  Maintenance. 

NoRJ-oLK  Municipality  or  Fire  District  bears  the  entire  cost,  ex- 
cept service  connections. 

NORW  \LK   The  u  hole. 

NoRW  :cH    K  part. 

RiDCEFiELD    The  wh'.Me. 

R<XKV!LLE rhe  n  h«>Ie. 

South   N'orw.vlk   .  . .  One-t-iird. 

Stamkl'RD    H.ilf  '.'r  rnLTc. 

\Vail:n"gfurd   \.  part. 

WATbRULKV   C:ty    pays   whole   cost    from  annual   appropriation,  but 

•c»  'c^  an  assessment  after  o>mpletion. 
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MASSACHUSETTS. 

Boston All  expense  over  $4.00  per  lineal  foot  of  sewer. 

Brockton    It  is  the  intention,  under  the  present  assessment  system 

adopted  in  1894.  that  otic-fonrth  the  cost  of  entire 
seweraRe  system  be  assessed  on  abutting  property 
when  sewer  is  built,  one-half  be  raised  by  annual 
rentals  and  remainder  by  general  tax. 

Bkookline  Disregarding  interest,  it  was  expected  when  the  assess- 
ment rate  was  adopted  that  the  property  would  pay 
about  two-thirds  and  town  one-third. 

Cambridge   City   supposed   to   pay   one-fourth   of   average   cost    of 

sewers. 

Everett   It  was  intended  that  assessment  system  would  make  a 

return  of  $0%  of  cost.    39^%  was  returned  last  year. 

Fall  River The  whole.  • 

FiTCHBL'RC  City  pays  for  all  manholes  and  catch  basins,  and  one- 
fourth  of  all  main  sewers. 

Haverhill    By  revised  ordinances  of  1896  amount  collected  by  fixed 

rate  of  assessment  is  estimated  to  be  35^^  of  cost  of 
entire  system.  For  the  years  since  1896.  however, 
it  has  averaged  over  50%,  as  no  main  sewers  have 
been  built. 

HoLVOKE   City  builds  sewers  and  assesses  a  portion  of  the  cost 

against  abuttors. 

Hyde  Park Town  issues  bonds,  a  certain  portion  of  which  are  retired 

each  year  by  tax  levy.  Abutting  estates  are  assessed 
one-half  average  cost  of  sewers,  and  money  thus  ob- 
tained is  available  for  further  construction. 

Lawrence Part. 

Lowell    Alnnit  half  the  cost  of  small  sewers. 

Lynn    Part. 

Malden   Mwut   one-third. 

New  Bedford Practice  not  always  uniform.     Usually  a  trunk  sewer. 

that  is,  a  sewer  receiving  a  number  of  others,  is  paid 
for  entirely  out  of  general  taxaticm.  whereas  lateral 
sewers  have  one-half  their  cost  assessed  on  abutting 
property. 

Newton    One-half  the  estimated  cost. 

North  .\dams One-half. 

SoMERViLLE Abutting  property  owners  generally  pay  complete  cost 

of  sewer  construction  on  small  lateral  sewers.  Law 
allows  assessment  of  total  cost,  but  if  it  amounts  to 
over  $2  per  foot,  city  generally  assumes  the  excess. 

Springfield  Al>out  three-fourths  of  entire  cost  of  system.  Remain- 
der covered  by  entrance  fees. 

Taunton    Abuttors  are  assessed  not  less  than  one-third,  nor  more 

than  three-fourths  of  expense.     See  No.  17. 
10 


1 1 
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Waltham  About  one-half. 

Worcester   .\  part,  usually  one-fourth.    It  may  vary  somewhat,  as 

Committee  on  Sewer  Assessments  may  determine. 


RHODE  ISLAND. 

Newfort  The  whole. 

Pawtucket Over  two-thirds. 

Providence In  original  design  it  was  intended  that  city  should  pay 

two-fifths. 
WooNSOCKET  About  one- fourth. 


OTHER  STATES. 

.\lbaxy  • None. 

Baltimore Whole  cost. 

BrFF-VLO  Xo  part  as  a  rule — some  exceptions. 

CixciXN'ATi  .\ll  in  excess  of  $2  per  abutting  foot- 

Chicago   None— except  intercepting  sewers,  which  arc  charged  i 

water  fund. 
Clevel.\xd  Part — frontage  taxed  $2  per  foot.     Balance  paid  from 

sewer  district  funds,  which  are  raised  by  general  tax. 
CtuvMBVS    Large  trunk,  siomi  water,  or  combined  sewers  paid  10: 

by  city.     Entrance  fee  charged. 
1>ST1HMT   \\*hiMe  for  trunk  or  main  sewer?  and  for  lateral  armi 

within  street  limits. 

\!iNNEL\i\AUS   Pan, 

Xr\x  .vRK   There  :>  3"»o  reirular  percentage  oi  c<:.st  assumed  by  c:!}. 

A^  A  n::c.  where  hranch  >ewer>  are  liLid.  T»h:'.r  :>: 

:>  assessed   ::p.''n  prof»er:y  owners^     Ststrr.  e   '2-**  rt- 

t;i:ire  :ha:   ar.:or.ri:   assessed  r>n  prc^err?-    sr:.^!!  ":»e  :'~: 

]xviihar  "henef/iS  derived   frocn  ibe    irrtr^r  ;•-. -frr:-*--:'. 
Xr\x  York  City  . . . ,  C^s:   ^^i   riew   se^^ers  and   -m   aherati:t~s    ^^r-i    jzzr'    t- 

nier.ts  is  a<se<sed.     Rer^irs  art  p;..:c  ":"y    —ry. 
^KV-Vi-'n  rH:A    \:1  vv«st  in  excess  of  ass-essmer:  ig^s_m>t   irir^^tir-^  7*  '" 

eny. 
KiXHrsrr.R  .        X.   r».\r.. 

^*>T       i.^'»    •>  -    » »   . :    '.e      C".  ^ r»C      e,.^^      i^.  *^.-..a^t        .' r^  >.         1    t    ^ 

v^har*:i-d  :.«  r^r.-T^eny   -mTJics 

<T    Pv;  ;  . .  .  C  :>    T'J^.^s   ::c  r.'i;.:r   >cwers — T'^imnLTy    f..-    iZ    st  ~  t- 

c.>>.:;n»:  rr^'-rt  :":^ir.  S:-~5  T»tr  r":irr:  f;»  r.  \1~-tz:  :  ' 
V.'?  c  '"".>  TL  <vi  r •>■  r* .' o  i  ■>>.-?    i> ;  ■«    :  y   ±  :r t*  ~  t  ljci  r-  ". 

>«.x    r"t«  V  .■:>.■"."  P:.   :'.    ■«» ""  -':    c  -:      r    s  'rrii    tzlzt.    s»t  v"i—>-       J.-tt"       r 

-   x.-~  V  C  :;■     *»::.^s    r  <    ;:    — .i.r.    -iv-*»r    r"»r.sc~r>rz-  »r.      S-   ■  ■' 

X-   w    :5'    :.::.Tr'v:tz  i.""i   c.inscrTirrf i.    i::    .ot— m  * 
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15.    How  is  the  amount  assessed  against  abutting  prop- 
erty proportioned  and  levied? 

CONNECTICUT. 

Bridgeport   So  much  per  front  foot. 

Bristol    Not  answered. 

Danbury    $1.25  per  front   foot;    the  small   sewers  making  up  in 

returns  from  assessments  the  extra  cost  for  large  ones. 

East  Hartford Assessment  system  not  yet  ready  for  publication. 

Farmington    No  assessments.    Amount  raised  by  tax  on  grand  list. 

Greenwich   .Assessments  on  basis  of  front  feet. 

Hartford  The  whole  cost  of  new  sewers,  including  inspection,  is 

levied  on  property  benefited.  On  "local  sewers,"  in- 
cluding sizes  up  to  perhaps  15  inches  in  diameter, 
which  drain  short  blocks  in  isolated  districts,  the  whole 
cost  is  paid  by  abutting  property,  one-half  oi>  each 
side,  at  the  same  rate  per  front  foot.  Where  "trunk 
sewers"  draining  large  districts  are  first  built  in  the 
lower  sections  of  the  district,  a  fair  assessment  per 
front  foot  (from  $1.00  to  $1.50)  is  levied  on  property 
fronting  on  the  street  containing  the  large  sewer,  and 
the  excess  cost  spread  over  the  remainder  of  the  dis- 
trict, either  by  a  small  rate  per  front  foot,  if  prop- 
erty is  developed  and  streets  laid  out,  or  by  an  area 
assessment  if  land  is  undeveloped.  In  fixing  these 
rates,  which  in  some  cases  are  arbitrary  amounts  de- 
termined by  past  experience,  the  Board  of  Street 
Commissioners  intend  to  so  projiortion  the  expense  on 
the  section  not  having  the  sewer,  built  with  the  trunk 
sewer,  that  when  the  smaller  tributary  sewers  are 
built  the  assessment  per  front  foot  for  said  tributaries, 
plus  the  assessment  for  outlet  purposes  levied  with  the 
trunk  sewer,  will  l)e  alMuit  the  same  amount  over  the 
entire  district. 

Meriden    Have  a  Board  of  Compensation  who  assess  the  benefits, 

which  are  pn)portioned  to  the  value  (as  determined 
by  said  Board)  that  the  property  receives  from  said 
construction.  On  residential  streets  it  averages  about 
$1.00  per  front  Unn,  each  side;  on  business  streets 
somewhat  more.  Levied  by  Court  of  Common  Coun- 
cil, and  collected  same  as  general  tax. 
Middletowx  Proi>erty  owners*  on  each  side  of  street  each  bear  one- 
third  of  total  cost  of  sewer,  and  city  the  other  third. 

Naucatuck    Sewers  already  built   have  been  assessed  according  lo 

frontage  on  street. 

New  Britain According  to  front  fo<n,  and  contour  of  land,  no  land 

below  three  feet  above  water  l>eing  assessable. 


148  EIGHTEENTH    ANNUAL    MEETING. 

New  Haven   —    ...A   uniform  assessment  is  laid  of  $1.75  per  front  f-:. 

hut  abatements  are  allowed  for  sharp  comers.  5**-.i^- 
low  lots,  city  property  (as  schools,  parks,  etc. ».  ar: 
where  there  is  absolutely  no  benefit  to  be  derived.  Oz 
corner  lots  75  feet  is  exempt  on  one  street. 

New  LoxrwN   Sewers  are  paid  for  by  an  issue  of  city  sewer  NxTdi 

For  all  laterals,  and  for  interceptors  when  in  a  ^rrctL 
an  assessment  is  collected  from  abutting  propeny. 
which  was  so  planned  that  the  district  benefited  by 
sewer  should  eventually  pay  face  value  of  bond  i>5ue. 
city  at  large  paying  interest  and  maintenance  charge*. 
The  uniform  rate  is  fifty  cents  per  front  foot,  plus  sev^r. 
mills  for  each  square  foot  within  100  feet  of  >tr«i 
100  feet  e.xempt  as  comers,  and  with  such  other  m-i-i:- 
ficaiions  as  Board  of  Sewer  Commissioners  deem  ;u<, 
the  plan  being  to  raise  six-tenths  by  area  assessmcs: 
and  four-ienthi>  by  frontage. 

Xt»RWicH    Thirty  cents  on  each  fr»-vnt  foot  and  twelve  mills  on  each 

square  f«x»t  within  one  hundred  feel  of  the  stretrt.  i> 
u>uany  a>>e:ised  on  each  abuttor.  City  at  large  pay> 
tvilance  of  cost. 

Sv>VTH   Ni.>RWALK   .  .  .  Oiie-third  oi  entire  cost  assessed  on  property  acTuallr 

benifitcti  •..n  each  side  of  street. 

Stamfoki^ \t  certain   rate  per  front   f.>u  with  additional  rate  f  r 

\Vallin«.;kv»ri*  .  .    A!'   iNiut!:iw:  pr-.-pcrty  •-  2-^e?-ed  -eventy-five  cents  p-^r 

t-'M't    fo'^t.     City   pay-   ••alance.  if  any. 
W  vrKbiU'.  KY  ^'  5'-"  '•'<''  t'-^'t   f '•  •:  --n  all  propeny.  each  side.     <$;.K 

'ca!    f  •  r.   tdxuvj:   U.^th    -ules.  •      Exemprt'^nf   .' 
!-.it<.   civ.irch   '.Ti-nertv.  Kind   under  water,  etc. 
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?..';<> 'vN  C  '^c   '^f    M.'.vcr   "ot   'Txc^'e'lrng   S4   per   t«»t   asse-:^-^*!    •*'' 

,;.p[»..»,^  ;■^.•p^;ry  'H  pr"p«^rtion  to  fn^ntage  oi  estate: 
■■■u'  ^:.i:':^'r  i^-c<-  :n  cxce^i-^  "t  beneiit  conferred  t-:-  eac't 
•-»:  i---.   •  ■     c   'icrrfrrnined   'yy  Street   Commissioner?. 

^:<«x  v''N  -A '*cM  -c'V'jr  -^  "un'r   i  tir<t  i.s>e"S?ment  is  charged,  being 

5    :':m!^   '>cr    ifMU — po   firet   exempt   ".^n   comers — and 

■  '".v     ri:!'^   \\Kir    M^uare    t«»t    t«>r   land    which   can  •>: 

■.:-.i  "».'i.   ';.  M!ii   '\'t:iin    rj?   teec  oi  street.     After  c->n- 

■'v:'«  r     -    '!M«i«.-   j:TTUiaI    rental    !S   charged,   based  on 

\  ii-:'-    :"f'^iiinpt'«  rr.      See    X'."*-    17. 

'5xvv  V  .  N'  •     -  M-vl     n    in  '--»:•  Tn:ice«i  jvemge  oost  of  the  sewers 

•  ;iu     i;ii.'i:'u-   •«■    .'5    :-fni-   per   f«>x   of    frontage  and 

^1', c  r-'ur'"?"-  j'jMt^  -'cr  ^uare  f^x^t  for  all  land  within 

;<.v    'cc    "f    ^trr;«r':    or    way    m    which    s^wer   is   con- 

NltMCK'i. 
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Cambridge  Amount  asse«ised  is  fixed  by  city  ordinance  at  28  cents 

per  front  foot  and  5.2  mills  per  square  foot  for  all 
abutting:  property. 

EvKKETT   Fifty  cents  per   front    foot   is  assessed  on  all  abutting 

pn>iK*rty. 

FiT(  HHiRG   In  some  ^iections  of  tbe  city  by  area,  and  in  others  by 

frontage. 

Haverhill    At  a  uniform  rate  of  20  cents  per  foot  frontage,  and  0.4 

mills  per  square  foot  of  area  within  150  feet  of  street. 

H0LYOKE   Eight  cents  per  front  foot,  and  5  mills  per  square  foot 

.  of  area  within  120  feet  of  Mreet,  is  regularly  assessed. 
For  corner  lots  only  one  front  is  assessed.  Land  too 
low  to  enter,  or  which  for  other  reasons  cannot  use 
sewer,  is  not  'assessed  until  difliculty  is  obviated  by 
abuttors  and  sewer  entered  by  them. 

HvnE  Park .V   fixed  amount   is  assessed  against  abutting  property, 

namely.  47  cents  per  front  fo<it.  and  5  mills  per  square 
foot  for  all  land  within  70  feet  of  the  street,  which 
amount  was  intended  to  pay  one-half  of  the  total  cost 
of  the  sewer  system. 

Lawrence 6.5  mills  per  square  foot   for  land   within   100  feet  of 

street  is  assessed  as  property.  Entrance  fee  of  $10  is 
charged  for  connections  from  buildings  more  than 
100  feet  from  street.  These  entrance  fees  arc  de- 
ducted from  a  regular  as>essment  where  levied. 

Lowell    Not  answered.     According  to  city  ordinances  one-half 

of  the  expense  of  constructing  sewers,  also  whole 
cost  of  manholes  and  catch  basins,  is  paid  by  city. 
AIm)  **Board  of  Aldermen  shall  determine  amount  of 
each  lot  of  land  benefited  by  .  .  .  sewer,  and  as- 
sessment shall  be  .  .  .  apportioned  among  the 
owners  .  .  .  according  to  value  of  land  benefited, 
indejiendently  of  buildings  and  improvements." 

Lynn    Sixty-five   cents    per    front    foot    is    regularly   assessed. 

Corner  lots  exempt  one-half  the  sum  of  two  sides. 

Maldex   $1.00  per  front  foot  is  assessed,  or  a  system  of  rentals 

«  based  on  annual  water  bills  is  charged.     See  No.  17. 

New  Bedford Amount  assessed  is  base<l  upon  the  value  of  property  for 

an  assumed  depth  back  from  street  line.  Where  depth 
of  block  permit'i  we  use  100  feet  for  the  arbitrary 
depth  of  assessment  area.  Sometimes  the  depth  of 
properties  to  be  assesse<l  may  be  75.  80  or  90  feet,  in 
which  ca«;e  the  assessment  line  i>  made  to  c<^nform 
to  the  average  depth  of  these  projierties. 

Newton    .Assessment  is  at  a  fixed  rate  of  15  cent>  per  front  foot. 

and  5.5  mills  per  s(|uare  ft>ot  area  within  180  feet  if 
drainable.  These  amounts  were  estimated  to  pay  an 
average  of  $2.(^85  per  foot,  or  one-half  the  cost  of 
the  entire  svstem. 
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North  Adams An  entrance  fee  is  charged — $15  for  a  single  dwcUing, 

$10  per  tenement  for  blocks,  with   special  rates  for 

hotels,  factories,  etc. 
QuiNCY    Twelve  cents  per  foot  frontage,  and  6  mills  per  -square 

foot  of  area  within  100  feet  of  street.     City  property 

not  assessed. 
S0MERVII.LE  Proportioned  according  to  frontage  and  area  i*-ithin  100 

feet  of  street  line,  half  on  each.    Rate  varies  with  cost 

of  each  sewer  built. 
Springfield    No  assessments  are  made,  but  an  entrance  fee  is  charged 

when  connection  is  made  with  sewer.     See  No.  17. 
Tavnton   -\n  average  price  of  50  cents  per  foot  is  charged  on 

entrance,  as  a  temporary-  assessment.     Sec  No.  17. 
\V.\LTHAM    X'arioiis  ways.    Original  system  was  assessed  on  >"aliia- 

lion  and  area.    Last  six  years*  extensions  have  been 

assessed  on  area  and  frontage. 

RHODE   ISLAND. 

Pawtl\  KET    Twen:y-ave  cents  per  front  foot  and  5  mills  per  square 

t\xu  for  all  land  m-ithin  100  feet  of  strccL  On  cor- 
:i<:rs  same  area  is  never  assessed  twice. 

pROViuENCE  Sixty  cents  per  front  foot,  and  I  cent  per  square  foot 

of  ir^Ji  wTthiTT  r^  feet  oi  street,  or  half  wav  to  next 
<'^*:K.  C:nwT  I^t^  pay  fr-  rtage  on  both  streets,  but 
vi'vd  ".ax   T!  on'y  .:n«:. 

W-.vN SOCKET   .  .         .  .  T-yy  cvr'!C"i  yer  fr-.-n:  f'.-ot  ir.c  7.5  mills  per  square  fOiX 

'■  T  *;:-:ii  v^t'-tm!  'JO  it^i  ■  :  s-rr-eet.  or  halt  way  to  next 
-:-,'--'.  -^  i-MT^^o'i  .[!  I'-uTrins:  pp:perty.  Area  of  o?r- 
•»cr    I't-^   i-^c^^c'i    '1:0.'     ply. 

OTHER   STATES. 

V'-itA\>  '•":-:     •^•■nta^«^.     -<:^:'n»:     ■  :ii::arTin.    zhird    area,    founh 

'n'iiy.r'\     \'ii;r"icr    inpfv '^I'i     T  i:nimpr:ved. 
B'-t-KA.  '  '*'..     !'-*iu    ri.n.'i    in»i    -;:r:iict;   'iruinage.     Determined  by 

Cm*  \«,'/  i.-^}    s'v:v:Mi    i»c^^:n«.»u  !i!  '>r'i)»'rr:i;n  to  benelits. 

Ci'*-VK!.  vN  •  '^"-li:*  I'll   i>>c'->:!it.'»u     r  5j  [mr  !r*-»nt  to:>t.  except  on  cor- 

C 'L  .  Hiv-  >  ■  .^1    .:-i;<.    T'liiN.  -C'-r'ii    xat'^r.   ^r  •r'.imbined  sewers,  which 

■».  ►a.«.  ••  r  '.*  .'r  .  •-■'urTinc*:  it^^  is  charged,  50  cents 
•  >:  'V  '"lit  *«".>L.  Ld  V  illows  three  methods  of 
.->v^>."'^--i-.  In  MXii'i'lc  . ailmtToii.  by  front  f»x?t,  or  by 
K- v.'!--  ••-v.rr'^  •-••i.  L.i^;  "V"  c'»mm«7niy  used. 
'  .  !>tiii  -tAn-s^  !"r««ni  til  annual  .illowance  by  city 
:•■,.; I ivT'l  '•"•■r  'ait.T;u.>.  a>>?<:'»>mcnt  is  by  square  foot 
.'i  area. 
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Minneapolis  Abutting  property  is  assessed  an  amount  per  front  foot, 

equal  to  cost  per  foot  of  sewers  *{  not  larger  than  24 
inches  circular.  Any  sewer  larger  than  24  inches  cir- 
cular is  assessed  at  the  average  rate  of  a  24-inch 
sewer. 

Newark  As  most  blocks  are  200  feet  in  width,  the  limit  of  assess- 
ment extends  to  middle  of  block  on  either  side  of 
street.  Only  in  rare  cases,  where  depth  of  lot  is  less 
than  50  feet,  is  area  also  considered,  otherwise  only 
frontage. 

Xew  York  City According  to  l>encfit. 

Philadelphia   Assessment  made  by  District  Surveyors  at  rate  of  $1.50 

per  foot  front  of  property  abutting  sewer,  with  legal 
deductions  for  corner  lots. 

Rochester    Amount   assessed   against   abutting   property  owner  is 

proportioned  by  Board  of  .Assessors,  in  proportion 
as  it  may  deem  each  separate  piece  of  property  bene- 
fited. The  usual  method  is  to  divide  cost  into  two 
parts,  one  part  being  for  outlet  purposes,  and  spread 
this  over  entire  territory,  taking  into  account  area 
and  frontage.  The  remaining  portion  is  assessed  upon 
the  property  directly  benefited;  that  is,  the  sewer 
would  afford  opportunity  for  connecting  abutting 
property  directly  with  it. 

St.  Louis Whole  cost  of  all  laterals  in  a  district  defined  by  ordi- 
nance is  charged  as  special  tax,  in  the  proportion  that 
area  of  each  lot  bears  to  area  of  whole  district,  exclu- 
sive of  public  highways. 

St.  Paul Assessment  made  according  to  benefits  derived.  In  prac- 
tice this  means  a  front  foot  assessment. 

San  Franctsco See  No.  17. 

Washington  In  proportion  to  length  of  sewer  abutting  on  property. 


16.  What  conditions  are  made  regarding  the  time  allowed 
for  the  payment  of  sewer  assessments,  and  what 
discount  allowed  for  prompt  payment? 

CONNECTICUT. 

Bridgeport    Thirty  days  from  time  of  assessment  for  payment,  then 

lien  is  filed  against  delinquent,  drawing  interest. 

Bristol    Not  answered. 

Danbury   Time  limit  is  set  by  Court  of  Common  Council,  usually 

sixty  days  from  date  of  final  action  on  the  assessment. 

No  discount  for  prompt  payment.     If  not  paid  within 

said  time  limit,  lien  is  filed. 
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(iKKKNWicH    Licii  on  property  if  not  paid  in  sixty  days.     No  rebate 

for  prompt  payment. 
Hartkorp   Lien    on    property    if    not    paid    within    three   raomhs. 

4%   discount   for  prompt  payment. 
Meriden    P'our  months  time   from  date  of  assessment  in  which 

to  pay.     No  discount. 
Miniu.ETONVN    Lien  filed  on  property  if  not  paid  in  specified  time.    No 

discount. 

Nai'i;ati\  K    Time  named  in  assessment ;  usually  thirty  days  or  more. 

Xew  Haven    Sixty  days  after  final  notice  to  pay.  liens  are  filed.    The 

hills  have  seldom  been   sent   in  until  one  year  after 

sewer  was  built.     No  discount. 
New   LoNiH^x   Usually    sixty    days    allowed,    after    which    interest   i* 

charged  at  6'\ .     In  >pecial  cases  can  pay  on  instali- 

mcni  plan. 
XoK^viK    Xv^  discv^fint.     Tax  made  payable  at  stated  times  and  if 

nx»t    paid   bev'omes   a   lien   on   property   with  intereii 

san»c  3>  town  tax. 
W^xwK  H    Ttire  :?i  each  case  fixed  by  resolution  of  Common  Coun- 

c!-.     N«>  dedixnron.     Interest  charged  from  date  fixed. 
N.»'>.  rn  Xv»K\VAiK  >*\:y  vla>>.  no  drso-nm. 

Stwik^l*  V>:r:y  .jjiyx  n*.-*  d:so-"^tim. 

W  vvtK^'/itv  Xo    •.i"^XH.:rr:.     L:«:n    filt*i    after    ninety    days.     Interest 

c'"*.i^j:t^.i  arttr  •■n^j  yej.r.   i  "  • 

MASSACHUSETTS. 

>i'.>".\\  *•'■«■  ••■>'■■.    i  •«;    .r   •  -:■-;.•■■' IV    r   •  i  ■:■•''.   run?   wit*":-i:t  :r.- 

•,'\^:  "^  "'•'  :.j;  -.  '':-zr  I^i'^s  -i-.~  !r.:-frest.  If  r.*-: 
:^  >'.  v;  '  •  i  k:  ■  :i-  --.ir:  Id't  --f  *■■**.  o'"'-  •:■:  pnrcif'al 
I  '«;  ^  .  ...r.— ^:  ;'  -.r'-:c:::a:  :>  j'i-ied  each  yeir  ::■ 
■••-■.1  :-;.i  :  :  :  ■  i"''  r\'::*r  ':tt  -i^^porate-l  fr-;m  it.  Li^t 
•:  ;r"!t:';)a  •«  ;  :•  I'^'i'.-i':.  F.^r  :rL5tj.rce :  a  ^:*' 
.•  >:-.v  \'i::.:  c  >..:»:  -  S-uf*-"*  =  ^15.50  each  year  f-r 
■ '. "     'J  I  ^. 

•u*  V  V  ".N  \  •    ii>^-  I'!'.        ^»  .:-:     'V   -ja:*:  'U  Thrrry  >iD.ys  or  pay  6~ 

!'(':■- -vL  !•  i    Miq     n    ■'%*•■   v'rar-  pnr-p^irty  •?  > -.'i 

.'''\':i.'^    !t.i.       !>     )c'.-i't  n.    .nniin   rich:   ::■   pay  it  :er: 

•lo'v.v     N  .  "^. '.  :      ;;..- ^    :  -   v    •-'»    •p'ucr'y  -.-wTier.  eitli'ir  *■.'  pdj.  rr 

'.-.>:     •  :     lit    .in»<  ;••■  uiiitiMi.      If  app«:m«:n«;«i.  •:ne-'n:rd 
i      ■',.     i:H.  .:n'.     ».':--     iitVvK    IZ    y't    :>  dd'.i't'l  Z-?   tax  ^■iIl 

'  .      .vi     •.,■         •!!••►.-;   a  -umu  rtite  char^'^'i  ::r  •ieiiv 
'.;.   iix^     \  >.".     i"t    iiH>»'r*'»!ned. 
.  .-x    -v.  ^  ■    j-v^-  iiiii.       V -x^^-nic'r.'-   :"llu».t»id  sin::e  x^  rujtc^ 

"-•V  N"     i:^v'  '.:ii;,     •.  •ik»."«ii>    -;ipu»'><i<.i    r« »    be    n7ii»ic   :'"-rrt 

uv-mM'.  T*  111    iuiv    'i  "nil.     Iim:rt;>t  at  o'r  per  armir: 
;>  chdixv*!    lite   •nir'>    lays* 
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FiTCHBURG   No    discount.     Interest    at   (V)\    is   charged    after   three 

months. 

Haverhill    No  discount.     .Assessments  due  on  presentation  of  bill, 

and  property  sold  if  unpaid  after  two  years.  Assess- 
ments can  be  divided  into  three  annual  payments,  with 
interest,  on  request. 

HoLYoKE    A  certain  time  is  allowed  after  completion  of  sewer  for 

payment,  and  after  that  time  interest  is  charged. 

Hyde  Park No  discounts.    .Assessments  payable  within  three  months 

fnmi  date  of  bill.  If  not  paid,  interest  is  charged 
at  t^f,  /\>se>sment  may  be  apportioned,  upon  written 
re(|uest  of  properly  owner,  into  annual  payments  not 
exceeding  five,  with  interest,  and  when  so  apportioned 
are  added  to  regular  tax  bill. 

L.xwRENTE    No  discount.     H  unpaid  three  months  from  date  of  bill, 

lien  is  tiled. 

LowEix    No  discount.     Interest  at  6"r  charged  after  thirty  days. 

Malpen   No  discount.     If  not  paid  within  time  specified  in  bill, 

interest  is  charged ;  if  unpaid  after  two  years,  prop- 
erty sold.  Total  assessment  may  be  apportioned  into 
not  exceeding  ten  annual  p.iyments.  with  interest,  if 
so  requested,  in  which  case  a  portion  is  added  each 
year  to  tax  bill.  Whole  amount  tlue  may.  however, 
be  paid  at  any  time.  This  is  in  accordance  with  a  gen- 
eral state  law.     (Chap.  380.  Acts  of  1893.) 

New  Bedford No  discount,  and  no  fixed  c<mditions  as  to  time  allowed 

for  payment  of  assessments.  Under  State  laws  they 
become  a  lien  same  as  regular  taxes  and  property  can 
be  sold  for  same,  but  it  is  only  rarely  that  Treasurer 
does  this.  As  a  rule,  ^^ewer  taxes  are  ver\'  promptly 
paid,  as  sewers  are  seldom  laid,  except  upon  petition 
by  owners  of  abutting  property.  Now  and  then  Board 
of  Public  Works  rebates  an  assessment,  where  the  in- 
dividual may  have  already  provided  a  private  con- 
nection with  an  existing  sewer  at  considerable  expense 
to  himself. 

Newton    Assessment  payable  within  thirty  <lays  of  date  of  bill. 

draws  interest  at  5/<-  for  two  years,  after  which  prop- 
erty may  be  sold.  .Assessments  may  be  apportioneil 
under  general  Slate  laws  into  not  over  ten  aimual 
payments. 

North  Adams Entrance  fee  must  be  deposited  at  time  of  application. 

QriNTY  Interest  begins  three  months  after  assessment.  .Assess- 
ment must  be  paid  within  three  years,  except  that  it 
may  be  apportioned,  according  to  State  law,  into  any 
number  of  equal  annual  paymeiUs,  not  exceeding  ten, 
which  are  added  to  tax  bill. 

SoMEXViLLE No  discount.     Interest  charged  if  assessment  is  not  paid 

in  two  months.    Property  sold  after  lapse  of  two  years. 
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Springfield    Entrance  fees  are  payable  in  advance,  before  any  work 

is  done  by  Superintendent  of  Sewers. 

Taunton  No  discount.  By  application  to  assessors  of  taxes,  as- 
sessment may  be  apportioned  into  not  over  ten  an- 
nual payments,  which  are  added  to  general  tax  bill 
Assessments  must  be  paid  or  application  for  appor- 
tionment made  before  permit  for  connection  is  issued 

\Valth.\m    Xo  discounts,  except  that  prompt  payers  escape  interest 

charges."  Assessments  can  be  apportioned  in  ten  an- 
nual payments. 

Worcester   Assessments  due  thirty  days  after  levied.    If  abettors 

wish  they  may  pay  in  three  annual  installments  wiih 
interest. 

RHODE   ISLAND. 

Paw  TUCKET    Payable  sixty  days  after  confirmation  of  assessment  by 

Bc>ard  of  Aldermen.  On  petition,  pa\'ment  may  be 
made  in  three  parts,  one  within  sixty  days  and  two 
annually,  with  interest.  Treasurer  has  authority  :o 
levy  on  property  and  collect  after  sixty  days  if  no 
petition  for  division  has  been  received. 

l*itoviWEXCE  Can  be  paid  all  at  once  with  6*^  discount,  or  in  thrct 

yturly  installments,  paying  6^  on  amounts  held  over. 

\\\vNS«X'KET   .         . .    FuyuMrf  '"n  one  year,  or  may  be  apportioned  into  five  an- 

rr.:i'.  j.vi> n'ent^  w::h  !n'.ert>:  at  5*^^c.  In  case  of  default 
1!:  payn^^n:  of  a>>e><nienr.  or  any  portion  there<.'i. 
::?^  -A'-i.-Icf  '.inpaiii  bala-^ce  S?o>me>  due.  and  thereafter 

OTHER   STATES. 

\JL«.VNY  .      N=    h-o.'irrrc.     '  f   -^-r   paid   within   fifteen  days  imerejt 

BvKKVLo   .  l':nJt.'    $5.'XV    \)d:d    a-    <*:*m    as    work    begins.     Ab«:>vc 

$5.Ax^  T!  n-  •*  LiniiiKi!  •  :-»>r aliments  with  6'Tr  interest. 
Ch''.  \.;o  \->c--:i»cMr-  -jiic    •Tt.  C'>Ilecci«?n  January  ist.  after  com- 

••;c^'«M!      I   \\>T«\.     May  S;  !t;vied  in  one.  five,  or  ten 

•:;>M;hMeMt^    It   ^'~t    interest. 
'/'.•^vh'.  \N'«  N       ::^C"uiit — riirr^v  v  •  ri\  e  year<. 

'S :L'.  HH!.>  N  ■    i'--c'*u!U      ;>c»ialty  .;t   icw    it  not  paid. 

•h  s*-;  \->c^'-Mic'ri^    iPfj  riijiic  \n   f«jur  equal  annual  payment?. 

"k   :ir^i    ta;  :iMc  •'liry  .lay>.  after  acceptance  of  work 

i:":     ui-'iiiMiri-ii     -f    -aine.     7'"    is   added  after  thirty 
:;!:•  ^.    iii\i    t"  ni't  r)  ii«i  whetj  due  parties  penalized  s'r 

.ii;«.iH'"Mal 
\    WKA-^'L-S  : 'k-  •:i\v<  arc  :>ayal)ii:  m  nve  ei|ual  annual  installments. 

5  <     nuTr.'^t  .i«idcd.  •.>r  the  whole  assessment  may  be 

paid  at    uicv   iiid  tile  5"^  imerest  thereby  saved. 
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Newark  After  assessment  is  confirmed  by  the  Court,  bills  are 

sent  out,  giving  forty  days  for  payment  without  in- 
terest charge.  If  not  paid  within  this  time,  but  within 
six  months  after  date  of  bill,  interest  is  charged  at 
6%;  after  this  time  at  89^.  If  not  paid  within  three 
years  property  can  he  sold  at  auction  to  recover  lien. 

Philadelphia   Contractors  arc  paid  in  part  by  assessment  bills.    Thirty 

days  after  presentation  allowed.  Lien  filed  within  six 
months.     Xo  discount. 

Roi  HESTER    Time  allowed  for  payment  for  sewer  assessments  varies 

from  three  to  ten  payments.  In  the  case  of  three-  or 
five-payment  rolls,  interest  for  entire  time  is  added 
in  to  total  cost  and  a  rebate  made  of  unearned  inter- 
est when  payments  are  made.  In  the  case  of  ten-pay- 
ment assessments  they  are  made  net,  and  interest  is 
added  to  the  deferred  payments.  Interest  on  the 
ten  payments  is  $%. 

St.  Loi'is  Payable  in  not  less  than  three  nor  more  than  seven  an- 
nual installments.  Number  of  installments  must  be 
prescribed  in  ordinance  authorizing  the  work.  This 
number  is  gauged  by  amount  and  cost  of  work  in 
hand. 

St.  Paul .\fter    assessment    is    completed    by    Board    of    Public 

Works,  the  rolls  are  turned  over  to  City  Treasurer, 
who  notifies  property  holders  to  pay  within  thirty 
days.  If  not  paid  he  applies  to  the  Court  for  judg- 
ment. Judgments  can  be  paid  inside  of  five  years 
in  any  amounts  with  accrued  interest  at  I2%.  Prop- 
erty sold  for  judgment  against  it.  but  can  be  redeemed 
inside  five  years  upon  payment  of  amount  of  judg- 
ment. 

San  Francisco When  an  assessment  has  been  made,  the  contractor  col- 
lects amounts  due  from  pr<)|)erty  owners  on  the  basis 
of  assessment  made  by  Board  of  Public  Works. 

Washington   One-third  within  sixty  days  after  service  of  notice  of 

assessment,  one-third  within  one  year  and  one-third 
within  two  years ;  S^r  interest  on  all  after  sixty  days 
fforn  service  of  notice.     No  discount. 


17.    Please  explain  your  practice  in  making  sewer 

assessments  ? 

CONNECTICUT. 

Bridgeport  Per  front  foot.  On  small  sewers  three-fourths  of  en- 
tire cost.  On  large  sewers  (trunks),  proportional 
amounts  set  off  for  lateral  streets,  whether  sewer  is 
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constructed  in  such  streets  or  not.  If  not  constniaci 
said  amount  rests  until  the  lateral  is  construaed.  then 
is  included  under  item  of   **outlet*'    in  the  expense. 

Daniu'ry    City  Engineer  repons  to  Common  Council  the  frontage 

<»n  said  sewer.  Council  then  lays  an  assessment  vi 
$1.2$  for  each  front  foot  on  each  side  of  street  giviiic 
notice  of  so  doing  that  all  interested  parties  may  be 
heard  if  they  desire.  If  sewer  is  built  around  a  cor- 
ner, 75  feet  is  exempt.  Street  intersections,  etc.,  are 
paid  for  by  the  city  as  a  whole. 

liREKNwuu   .\>scssnients  on  basis  of  front  feet. 

HAKTfitRu   \  map  is  fir>t  made  showing  location  and  ownership  of 

all  property  which  will  be  drained  or  benefited  directly 
or  in  the  future  by  the  proposed  sewer  or  system  of 
sewers.  Sewer  is  then  laid  out.  and  an  estimate  of 
cost  made  by  the  City  Engineer.  Map  and  estimate 
are  then  submitted  to  the  Board  of  Street  Commis- 
>i'^ner>,  who  ti.x  the  form  of  assessment,  usually  in 
hue  with  the  information  given  under  questions  14  and 
15.  On  cv^mer  lots  assessment  is  levied  on  the  fron:- 
aS*:.  and  150  feet  exempted  on  the  side.  Notice  '.'f 
irx  !ay'.  u:  av.d  assessment  is  then  given,  and  panie? 
!rterv>teti  ha\e  an  opportunity  to  remonstrate  agains: 
lavv^i::  L^r  a;^pea!  from  assessment.  The  aai'ir.  of 
''•c  ?>  a-ii  ?i  S'Ttt'  C- nrri'i^i'.'ners  is  :hen  ra::riri 
'  >  :>c  C'.*.:r:  ■■:  C  :*'::v.':i  C 'i:ncil.  and  sewer  c- ^.- 
^•."•:;:v■^l.  !"::•,•  r'^:  .i>»^c--rr!cnr  Ie\ied  is  called  s  ^''-- 
,.  ";^^^  jL-i-o^TT'vr'-.  i"i  :-  A  rT:axTrr.-jni-     If  sewer  a::- 


:.-i".   i^::v    urtsrineer  s   esr:nia:e. 


•  "■  ■» 


>•  .;  r  ..■.-^■:  t:  >:  •  j;.  ::-■.-  .::rtcrerce.  It  cos:  01  or.- 
-"'■•;••'  ■■  -  t--  •■*a-:  -.v^aTe.  :hc  tinal  a-se-^n:r::!  •* 
•''  i  '  ■'  •■«■-  :•  "r*:  .:•:•:  L'r-ier  :h:s  form  ■"•!  a-jc— 
■••-■■    •.   '.■  '.'  ';.   y.'\C'  '*:':■'.  '  c!'*si:  .ir.  tfrnpl-ryee  ■"■!  :r.e  C!*y. 

■^   -i        ."*.:  li  ,".«..'  "»v.  J  ■»  L..  — ^  •    av>-»\  c  ...e  .1 -■ 

:  \  ■  *.  ■  •  ^c . 
N  V    '.  .    .  .  V  >•    •i"    M   •.  •>•.!• -J     i:'\      t:c  -:na!:  i<.>e>smen:  on  brfi:f   '"• 

N-.  •■    '-^v      •   N  \^....  ^^:-  .. >:i^   Ti  i  •  ■  -jx-^'.-t:':  5:. 75  per  fr»..nt  t- •:-t.     Eve^:'- 

'  •  v:    •:'■  •      I   !-^.  .:-:     r  >;rtj^'-  O.'rnini-isi'.ncr'i. 
\.  .  -N  »^^:^^-   ,.i.-     :...;'^    I  •.   -iiaiif  wri?  '"-wnenv'  names  w::'".": 

>  L-  ■'  .:  -v.-  ;.-  -ii"  \vi.     \V-*:i  names  are  g:ven  refer- 
•-•  -         '•  •    '.-  •*\-i  Oer'-v's '?mce.  Prv-are ofc. 

.' •  7-i     I  -rtip*  nance.     Frv-rt-i  ire  a-i- 

-    •.      ■    ;!:      :■•-•:      i;iin."i-:»  n>    and    actMdl    meas-ri- 

•.   .  ^.    -.ih.!  ■  "•(.    ■.■•!■  ■iMii  ■:•:*;.  .icojniing  10  a-i-'-istxer.* 

•  ■!    1!     i«."  '.    •'. ■  ■t>i:'*'y       ■ 'ic<e  maps  ar^j  :umev:  o'. tr 

•  "1     >ia'..iii     •[    'J.iupv:n>arT«.m,    who.   after  sevcnl 

K.'.i'iii:^   utu    »v> ^luil  !n\ e<tigation.  it  thought  necc>- 
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sary.  decide  on  the  matters.  Then  approved  by 
Common  Council  and  the  names  and  amounts  turned 
over  to  the  Tax  Collector  for  collection. 

(OKFuLK  District  issues  bonds  for  construction.  Tax  is  laid  suf- 
ficient to  meet  interest  on  I)onds.  cost  of  running  ex- 
penses, and  to  create  a  sinking  fund  for  the  liquida- 
tion of  bonds  at  maturity.  Tax  this  year  is  y/2  mills. 
We  avoid  all  assessments  of  benefits  or  on  frontage. 

I'oRWALK   No  assessments.     The  annual   appropriation   is  usually 

large  enough  so  that  after  the  sewers  in  operation 
are  cared  for  there  is  money  enough  left  to  sewer 
one  oT  two  streets  on  the  outskirts,  which  arc  gen- 
erally short,  with  pipes  not  exceeding  12  inches  in 
diameter.  Excepting  one  small  district  which  is  very 
low,  and  the  sparsely  settled  streets  on  the  outskirts 
of  the  city,  we  arc  well  sewered. 

lORW- icH  Assessment  made  by  Commin  Council  through  a  com- 
mittee and  collected  by  the  City  Treasurer.  The  rate 
is  not  fixed  by  ordinance  or  charter,  but  usual  custom 
is  30  cents  per  front  foot  and  12  mills  per  square  foot 
within  100  feet. 

TAMFORD    A  committee  to  make  assessments  is  appointed  by  the 

Mayor  from  the  memlwrs  of  the  Board  of  Common 
Council.  They  make  assessments  at  the  rate  of  ♦♦ 
cents  per  front  foot,  according  to  cost  of  sewer,  with 
a  small  additional  amount  for  improvements  on  prop- 
erty. 

MASSACHUSETTS. 

Ikockton    The  intention  is  that  one-fourth  of  total  co.st  of  system 

shall  be  paid  by  assessment  on  abutting  property,  one- 
half  by  a  system  of  annual  rentals  and  remainder  by 
city.  The  rates  which  would  produce  this  result  were 
calculated  from  estimate  of  cost  of  sewers  which 
would  probably  be  built  in  next  few  years,  and  fixed 
by  ordinance  as  follows :  when  sewer  is  built,  an  as- 
sessment proportioned  six-tenths  on  area  and  four- 
tenths  on  frontage  is  levied  on  all  property  within 
125  feet  of  street  which  can  l)e  drained  by  sewer — if 
too  low.  assessment  is  held  until  land  is  filled — rate 
is  now  15  cents  per  front  ftn^t  and  3  mills  per  square 
foot.  When  sewer  is  used,  an  annual  rental  is 
charged,  based  on  water  rates,  thus :  for  unmetered 
service.  $8.40;  for  metered  service.  $0.28  per  1,000 
cubic  feet  of  water  used;  with  discount:  for  fac- 
tories 70^/r,  and  for  all  other  buildings  having  sill- 
cocks  X)%.  Said  rentals  are  collected  quarterly,  in 
same  manner  as  tax  bills. 
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Brookline  Assessments  being  based  on  prices  given  under  No.  15. 

a  blank  is  filled  out  with  names  of  all  abutting  prop-, 
erty  owners, .  their  frontage,  amount  at  75  cents  per 
foot,  their  area  within  100  feet  of  street,  amount  at 
^  cent  per  square  foot  and  total  assessment ;  under 
this  is  written  a  certificate  for  signatures  of  selea- 
men  laying  the  assessment,  and  fixing  date  when  it  is 
due. 

Cambridge    In  determining  the  rates  of  assessment,  the  total  prol>- 

able  cost  of  a  system  of  sewers  was  estimated.  It 
was  planned  that  the  city  should  pay  one-fourth  of 
this  cost  and  the  benefited  property  threc-founh<. 
By  figuring,  this  was  found  to  represent  about  two 
dollars  per  front  foot  for  all  abutting  property.  Thi- 
amount  was  to  be  levied,  six-tenths  by  frontage  and 
four-tenths  according  to  the  area  within  100  feet  of 
the  street,  and  preliminary  figures  showed  that  th:- 
would  amount  to  about  28  cents  per  front  foot  and 
5.2  mills  per  square  foot.  These  amounts  were  fLxed 
by  ordinance  and  are  now  used  in  all  cases.  The 
City  Engineer  submits  to  Board  of  Aldermen  plan> 
of  estates  to  be  assessed,  showing  names,  frontage  and 
areas.  The  legal  amounts  are  then  assessed  and  en- 
tered on  said  plans. 

Everett  Sewer  plans  are  prepared,  on  scale  of  50'  to  i",  show- 
ing houses,  sewers,  and  dimensions  of  benefited  prop- 
erty. The  order  passed  by  city  government  to  lay 
a  sewer  places  a  lien  on  property  upon  ademption  •  f 
tlie  order,  notwithstanding  several  months  may  elap-c 
before  comnicncenieiit  of  work  on  sewer. 

Fall  River   We  have  none.    Have  made  several  attempts,  but  as  :• 

seemed  impossi!)lc  to  get  at  a  system  which  would  H"! 
w(»rk  injustice  in  certain  cases,  the  whole  matter  ha> 
been  dropped.  We  are  waiting  for  the  perfect  ihinn 
of  which  so  nuich  is  said  and  so  little  is  seen. 

P'lTcnBURG  We  divide  three-fourths  of  cost  of  sewer,   exclu-i\o  ••! 

manholes  and  catch  basins,  upon  the  abutters,  in  pr-. 
pr^rtion  to  the  area  owned  by  each  within    100  ftet    'f 
the    street    line;     in    some    sections    of   the    city    it    > 
divided  in  proportion  to  the  feet  of  frontage  owutil 
])y  each. 

ILwEkiiiLL    The    cost    of   a    sewer,    on    completion,    is    certified    *»y 

Superintendent  of  Streets  to  City  Enginc-cr.  \vh«>  ccr 
titles  same  to  Board  of  Aldermen,  together  wii]i  a 
certificate  of  names  of  abuttors,  with  frontage  "m 
sewers  and  area  of  land  liable  to  assessment.  A^se-^- 
mentN  arc  made  by  Board  of  Aldermen  in  accc»r<l<iiuv 
with  certificate  of  Engineer  and  committed  to  *'Trea- 
nrer  and  Collector"   for  collection. 
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loLYOKE   Eight  cents  per  front  foot  and  5  mills  per  square  foot 

for  area  within  120  feet  of  street,  is  regularly  assessed 
on  abuttors.  See  Xo.  15  for  exceptions.  This  method 
was  adopted  after  considerable  thought  and  study, 
by  approximating  the  cost  of  all  sewers  built  in  the 
city  prior  to  time  of  change  in  the  assessment  plan. 
Since  the  change  no  complaints  are  made,  as  each 
abuttor  knows  beforehand  what  his  assessment  will 
be.  A  surplus  is  accumulated  by  this  method,  as  the 
assessment  is  more  than  sufficient  to  build  ordinary 
small  sewers. 

Iydk  Park Board    of    Sewer    Commissioners,    consisting   of   three 

members,  lays  assessment  according  to  rates  which  are 
fixed  by  ordinance.     See  Xo.  15. 

^AWRENCE    Assessments  are  regularly  laid  by  Board  of  Aldermen 

at  6.5  mills  per  square  foot  for  land  within  100  feet 
of  street.  Many  properiTes  (corner  lots,  etc.)  have 
already  been  assessed  for  sewers  built  under  the  old 
system,  and  paid  at  a  lower  rate,  varying  with  cost 
of  sewer.  Under  present  system  there  is  "reserved" 
on  such  properties  an  amount  equal  to  the  difference 
between  amount  previously  paid,  and  amount  due 
under  new  system,  which  "reserved  assessment"  must 
be  paid  before  any  connections  can  be  made  with  the 
new  se\^er.  The  property  has  the  right,  however,  to 
drain  into  sewer  previously  con>tructed,  without  addi- 
tional payment.  Where  corner  lots  have  previously 
paid  assessments  under  the  present  system,  they  are 
exempted  from  the  ammnil  so  paicl. 

.vxx    City  Engineer  makes  a  table  showing  amount  and  loca- 

ticm  of  frontage  of  each  abuttor.  and  amount  assessa- 
ble on  him  at  65  cents  per  front  foot.  Board  of 
Aldermen  make  assosment  from  thi>  table,  and  give 
to  Collector  of  Taxes  for  collection. 

Jalden  A  system  of  annual  sewerage  rates  is  charged  as  fol- 
lows: for  unoccupied  land.  5  cents  per  front  foot. 
For  dwelling  houses,  $5  per  annum,  where  water  rates 
for  preceding  year  do  not  exceed  $7,  with  an  addition 
of  20'.<  of  the  amount  by  which  water  rates  do 
exceed  $7,  but  sewer  bill  >hall  not  be  over  $15. 
For  estates  of  over  100  leet  frontage  on  any  street.  5 
cents  per  f<M)t  is  added  ft)r  such  excess.  For  dwelling 
liouseN  not  using  city  water,  rale  is  fixed  by  Street 
Commis*iioners  according  to  circumstance. 
Instead  of  an  annual  rental  owners  may  pay  $i  per  lineal 
foot,  which  shall  not  cover  more  than  100  feet  in 
depth,  corner  lot'i  to  be  assessed  on  second  street  at 
same  rale  for  all  frontage  over  100  feet.  Land  not 
assessed  under  al»ove  provi>ions  subject  to  second 
assessment. 
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New  Bedford The   Board   of   Public   Works  exercises   the    funai'.'n? 

vested  by  General  Statutes  in  Mayor,  Aldermen  and 
City  Council,  and  lays  the  assessments.  During  the 
winter  City  Engineer  makes  plans  of  sewers  con- 
structed during  the  year  preceding,  showing  propcny 
lines,  owners,  areas  and  dimensions  of  lots,  and  Irica- 
tion  of  any  previous  assessment  on  neighboring  sewcri. 
If  assessment  line  is  lOO  feet,  the  area  of  each  owner? 
property  between  this  line  and  street  line  is  estimated 
and  placed  upon  plan  in  red  ink.  The  Clerk  of  Board 
of  Public  Works  then  ascertains  from  .\ssessor>  their 
valuation  of  the  land  per  square  rod.  also  their  cal- 
culation of  the  value  of  the  land  within  the  a>>e>-- 
ment  line.  One-half  the  cost  of  sewer  is  then  divided 
by  the  total  value  of  the  assessable  area  on  both  >idc> 
of  street,  and  the  unit  of  assessment  thus  determined. 
Any  property  which  has  been  assessed  on  any  other 
sewer  is  not  assessed  a  second  time. 

Newton  Assessments  are  computed  by  City  Engineer,  who  pre- 
pares plan  of  each  street,  showing  new  sewers  and 
connections,  all  other  drains  and  sewers,  public  and 
private,  and  all  property  with  owner's  name,  frontage 
and  area,  and  amount  assessable  on  each  lot.  .\sse>>- 
ment  is  made  by  Board  of  Aldermen,  according  lo 
this  schedule. 

North  Adams Xo  assessment.    Nominal  entrance  fee  only.     See  No.  15. 

Ql'INCY    Under   order  of  City   Council,  in  accordance    with   act 

authorizing  construction  of  our  system,  it  was  voted 
that  half  the  cost  of  the  -system  be  borne  by  city,  an.l 
balance  assessed  on  property  abutting  on  sewerev! 
streets,  20^^  on  frontage  and  8%  on  area  within  lOc; 
feet  of  street  line.  /\n  estimate  was  made  of  total 
cost  of  completed  system,  total  length  of  sewers.  tt»tal 
assessal>le  area  and  frontage,  and  from  this  the  rate 
of  12  cents  per  foot  frontage  and  6  mills  per  square 
foot  area  was  determined.  Assessments  are  figured 
and  sent  out  by  Sewerage  Commissioners. 

Sdmerville   If  cost  of  sewer  is  over  $2  per  lineal  foot,  city  usually 

assumes  excess.  .Amount  assessed  is  Ixjrne  half  !»y 
frontage  and  half  by  area  within  100  feet  of  street. 
After  total  cost  of  sewer  is  ascertained,  half  is  divided 
by  total  front  feet  and  half  by  total  assessable  area, 
and  the  rales  thus  obtained  are  used  in  each  ca>c. 
City  Treasurer  sends  bills  and  makes  collections  by 
order  passed  by  Board  of  Aldermen. 

Si'Kisr.FiELD    luitrance  fees  are  charged  in  advance  when  connection 

with  sewer  is  to  be  made.  Rates  are  as  follows:  for 
hotels,   factories  and  store  buildings,  $1.50  per  frnnt 
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foot  and  $1.50  additional  for  each  foot  in  depth  over 
100.  Churches  and  public  institutions,  $5.  Single 
dwelling  houses,  where  only  one  family  occupies 
ground  floor,  $25.  Double  dwelling  houses,  built  for 
two  families  on  ground  floor,  $50.  In  addition  abut- 
tor  pays  cost  of  laying  connection  from  sewer  to  street 
line. 

Taunton   On  receipt  of  petition  to  enter  sewer,  the  Commissioners 

vote  what  shall  be  charged  as  a  temporary  assessment, 
which  is  ordinarily  50  cents  per  front  foot.  The 
privilege  is  reserved  to  make  assessment  or  charge 
rental  later,  when  system  is  complete  and  disposal 
works  running.  Our  sewage  will  have  to  be  pumped. 
By  ordinance,  abuttors  are  assessable  for  not  less  than 
one-third  nor  more  than  three-fourths  of  total  expense. 

V\'altham    Of  that  portion  of  the  total  cost  which  the  Board  of 

Aldermen  adjudge  should  be  borne  by  abuttors,  four- 
tenths  is  assessed  on  frontage  and  six-tenths  on  area, 
including  only  land  within  150  feet  of  street  which 
can  be  sewered. 

Worcester   Three-fourths  of  cost  is  usually  assessed  to  abuttors. 

In  case  of  large  trunk  sewers  or  lines  that  are  very 
expensive,  assessment  is  determined  by  Committee  on 
Sewer  Assessments,  as  in  their  judgment  it  seems  best. 

RHODE  ISLAND. 

Providence Plans  are  prepared,  usually  copies  of  Assessors  plats, 

showing  each  lot,  with  its  number,  area  and  frontage. 
Sheets  are  prepared,  giving  names  of  each  lot  owner, 
area  assessed  within  lines  as  per  assessment  law, 
also  front  feet  of  lot.  This  work  is  done  in  City  En- 
gineer's office  and  returned  to  Commissioners  of  Pub- 
lic Works  office,  where  prices  are  added  and  sheets 
sent  to  City  Treasurer,  who  advertises  assessment  as 
due,  and  collects  it  as  he  does  city  tax. 

OTHER  STATES. 

Albany  "Practically  explained  by  Nos.  15  and  16." 

Buffalo  Property  on  line  of  sewer  assessed  by  frontage ;  balance 

of  the  sewer  district  is  taxed  a  nominal  amount  for 
surface  drainage.  All  determined  by  Board  of  Asses- 
sors. 

Cincinnati  When  contract  is  completed,  total  amount  of  different 

items  is  measured  and  ascertained  and  a  final  estimate 
made  to  contractor,  according  to  prices  bid.  Then 
total  assessable  feet  frontage  is  obtained  (exempting 
100  feet  on  corner  lots),  and  from  this  the  rate  per 
II 
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foot  to  the  property  owners  is  paid  to  contraaor  as 
the  city's  portion,  out  of  the  trunk  sewer  funds.  Pay- 
ments are  optional,  either  in  cash,  or  on  the  five  year? 
installment  plan,  at  4%  interest. 

Chicago   Assessments  levied  by  Board  of  Local  Improvemems. 

All  property  that  is  to  be  drained  is  assessed  according 
to  benefits.  Property  owners  have  hearing  before 
Board  before  ordinance  is  passed,  and  later  in  Coun 
before  assessment  is  confirmed.  After  confirmation 
contract  is  let. 

Cleveland  City    is   divided   into   districts,   according   to   drainage 

areas.  Uniform  assessment  of  $2  per  front  foot  is 
charged  all  abuttors,  and  excess,  if  any.  raised  by  gen- 
eral tax  on  all  propertj-  in  that  district. 

CiH.i*MBUS  Xo  assessment  can  exceed  25%  of  taxable  valuation,  un- 
less petitioner  waives  this  provision  of  statutes,  nor 
can  any  assessment  exceed  benefits.  It  is.  therefore, 
more  difficult  for  assessment  to  be  set  aside  by  Court, 
if  made  by  benefit  in  first  instance,  so  in  doubtful 
cases  this  method  is  adopted  to  avoid  litigation. 
though  law  allows  also  b>*  frontage  or  by  \*aluation. 

IVtkv^it    City  pays  whole  cost  of  main  sewers  from  annual  appro- 

priativHis  by  City  Council.  For  laterals,  assessment  i> 
by  area. 

M I \ MWPv^Lis S^wtrs  were  formerly  a>>e>>ed  at  a  uniform  tiat  rate  >">i 

$1.50  j^er  I:n^al  f.v:.  without  regard  to  size,  but  a  rc- 
ovrt  v:ec:>:on  of  oiir  S'.ipreme  Court  has  lorceii  '-> 
:.■  c-^Ji";^^  :**e  rttchvi     N'-.w   the  assessment  is  ItafC'i 

N^v^  vxv  \\ -^c*  JL  iM"^    .f  a  -srA^r  >T>tetr:  :>  built,  in  which  the 

•  •  • 

:vjL'r:  <*:Avr  >  n'.wL-i-f  t;  cirrv  the  surface  water  oi  that 
*/u.-t'cv"a'  I-i —a*:^  ir^j-  the  c^st  oi  the  whole  work 
^  J:<-*:c:v"i  '.tr  t!t^  whole  area,  but  can  only  \< 
ol  v-'C'-^'i  :— fr  t '•:><:  ?r  renies  where  lateral  >ewer> 
s'x  \:'^  r  ^"I'i  t-rrr-r-     Where  n-.-»ne  are  laid,  that  pan 

•     ■x-  o.>r    -  'zKili  xy  1  hen  tintil  the  lateral  sewer? 

'."':  >i:.'"     M-"  '\'>*:i:z  -rzt^M^-z  for  the  inter^^ening  time. 

x.v  -i'-.>"*,K  ^'     .i->u^^;:rt:'*.-    .-*  v;* '^rv   narvire  are  made  by  a  board 

■  l:  ■    1— ;;><>.;r--.    ::Miv-ttfc  jt  dfTiTOal  election,  holding 

ifiv.'.  'V.  i  ■•»:»■••. e  f  r:iir  y-ars  each.  In  the  ca^e  of 
:  •  V  i  >c  V'.'"  ".  Tc  :jricr*oi  :•:  i5se>s*^r>  is  to  le\T  the 
,:•    \    :•  <      ju/it   i":ur.t:::g  pr.^certy.   :n   proponion  a? 

'V  «.'. M.  -xi.-i  ?r-  pcrty  '^enedtevL  In  getting  ar  hene- 
1.^  ■»  *u  'i-  u*.'*:  •'ley  -zik^  :rTt«3  acci:^unt  both  front - 
■v-    '-  1'-    ''-•'i  ^      ^    't      Itt  Assessing  an  outlet  sewer. 

••  ..  '.K.-:;>-    i!f*    ic^^uuL  'Ttntots  '?i  the  entire  tcrr- 

.V      \.     i:i:ii>  ■•if-'mj:*!  titts-  sewer,  and  assesses  the 

:■'{;•  \   .•.•'••ivs>-    :«;r  outiec     ITiis  as<5«5sinent  is  based 
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upon  both  area  and  frontage.  Balance  of  cost  is  as- 
sessed upon  the  property  that  has  a  direct  benefit  and 
can  connect  directly  with  the  sewer.  In  both  cases 
there  are  items  of  cost  that  belong  directly  to  abut- 
ting property,  such  as  cost  of  house  laterals  and  Y 
branches.  These  amounts  are  certified  to  assessors 
by  City  Engineer,  and  charged  directly  to  the  prop- 
erty for  whose  benefit  they  are  put  in. 

San  Franxisco Sewer  assessments  on  almtting  property  are  levied  ac- 
cording tr)  frontage ;  work  on  crossings  on  frontage 
half-way  to  next  street.  When  sewers  arc  con- 
structed by  a  district,  apportionment  of  costs  is  made 
according  to  benefits.  Usually  frontage  on  new  work 
then  pays  as  much  as  an  8-inch  sewer  would  cost, 
rest  of  expense  being  apportioned  (according  to  bene- 
fits) to  all  land  in  district,  generally  with  area  as 
a  basis.  When  owners  of  private  property  so  desire, 
permits  are  issued  for  construction  of  sewers  in 
front  of  their  property  by  contractors  selected  by  these 
property  owners,  and  in  such  cases  contractors  collect 
directly  from  owners,  rendering  an  assessment  un- 
necessary. 

Washington  Notice  is  given  by  advertisement  of  a  hearing  by  the 

Commissioners  to  consider  objections  to  construction 
of  proposed  sewer.  If  none  are  received,  or  if  in 
opinion  of  Commissioners  those  received  are  not  well 
founded,  the  work  is  ordered,  and  after  construction 
the  account  of  cost  is  transmitted  by  Sewer  Depart- 
ment to  the  Assessor  of  the  D.  C,  who  makes  assess- 
ments and  serves  notice  required. 


18.    How  is  the  annual  maintenance  of  the  system  pro< 

▼ided  for? 

CONNECTICUT. 

Bridgeport    By  the  city  alone,  under  the  head  of  "Sewer  Repairs.** 

Bristol    Not  answered. 

Danbury   By  appropriation  by  Board  of  Estimate. 

Farmington    Tax  list. 

Greenwich  General  tax. 

Hartford  General  tax. 

Nf ERIDEN    General  tax. 

MiDDLETOWN   General  tax. 

New  Haven  Yearly  appropriation. 

New  London In  city  tax. 

Norfolk    Annual  tax.    See  No.  17. 
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NoRWALK   Annual  lax.    A  city  appropriation  is  set  off  each  year 

■  for  the  Sewer  Department. 

Norwich  General  tax. 

RiDGEFiELD   Borough  tax. 

RocKVii-LE By  special  annual  appropriation. 

South  Norwalk  . . .  Annual  appropriation. 

Stamford    By  regular  tax  levied  for  amount  of  appropriations  ina4c. 

Wallingford By  appropriation  from  general  fund. 

Waterbury   By  annual  appropriation. 

MASSACHUSETTS. 

Boston   Appropriation,  general  tax  le^y. 

Brockton    By  a  system  of  rentals,  based  on  water  rates. 

Brookline  By  an  item  in  general  tax  le\-y  called   **carc  of  sewers." 

which  includes  cleaning  catch  basins. 

Cambridge    Appropriation. 

Everett   No  special  provision.     Money  taken  from  regular  sewer 

appropriation  provided  from  bond  issue. 

Fall  River   By  general  tax  levy. 

FiTCHBLTiG   By  general  tax  levy. 

Haverhill    By  the  appropriation  for  sewers. 

HoLYOKE  The  method  of  assessment  provides  for  maintenance,  be- 
ing supplemented  by  an  annual  appropriation  charged 
to  general  taxation. 

HvDE   P.VRK    Annual  maintenance  charge  is  small,  and  thus  far  has 

been  paid  out  of  pr«.Keeds  from  bonds  and  sewer  as- 
sessments. 

Lawrence From  the  regular  sewer  appropriations,  which  cover  new 

construction  and  maintenance. 

Lowell    \nnual  appropriation.  • 

Lynn    Annual  appropriation. 

Malden    From  money  received  from  rates,  etc. 

New  Bedford Annual  appropriation  to  account  of  ^'General  Sewers. ' 

Newton    General  tax. 

North  Adams General  tax. 

QliNCY    General  tax. 

SoMERViLLE    General  tax. 

Springfield    General  tax — annual  appropriation. 

Taunton    By  appn^pnation.     When  system  is  complete  we  expea 

to  pay  tor  pumping,  etc.,  by  rentals. 

W.vLTHAM    \TMiual  appp.^pnation. 

Worcester    Vnnual  appr'-'priation. 

RHODE    ISLAND. 

Newpi.>rt    By  allotinenc  from  general  appropriation  for  highways. 

Fawtlcket    Dirtrct  appntpriation. 

Providence  .\ppropriation — general  tax. 

Woi.>N socket  Appropriation — ^general  tax. 
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OTHER  STATES. 

Albany  General  tax. 

Baltimore  General  tax. 

Buffalo  General  tax. 

Cincinnati  General  tax. 

Chicago  General  tax. 

Cleveland  Charged  to  sewer  district  in  which  repairs  are  made. 

Columbus  General  tax. 

Detroit    Annual  allowance  granted  by  City  Council. 

Minneapolis   Part  of  general  taxes  set  aside  for  the  purpose. 

New.\rk  Appropriation  for  Sewer  Department  in  annual  tax  levy. 

New  York  City  ....  By  appropriation. 

Philadelphia   -Annual  appropriation  to  Bureau  of  Highways. 

Rochester    General  tax — street  and  sewer  fund. 

St.  Louis Annual  appropriation  from  public  revenue. 

St.  Paul From  street,  sewer  and  garbage  fund — raised  by  direct 

tax. 
San  Francisco Annual    appropriation  —  often    inadequate — from    city 

funds. 
Washington  Appropriation  made  by  Congress. 


19.  Do  you  favor  making  the  sewer  system  self-support- 
ing by  some  method  of  direct  tax  similar  to  water 
systems  ? 

CONNECTICUT. 

Bi^dgeport    Yes. 

Bristol    Not  answered. 

Danbury   \ot  after  a  property  owner  has  paid  an  assessment  on 

his  whole  frontage.  If  sewer  should  be  built  wholly 
at  expense  of  city,  then  would  favor  an  assessment 
for  connection  and  a  small  annual  rent. 

East  Hartford Yes. 

Farmington    Not  answered. 

Greenwich   Not  answered. 

Hartfokd  No. 

Meriden    Under  some  conditions — yes. 

MiDDLETOWN    .' Yes. 

New  Britain Yes. 

New  Haven  It  might  be  favorable  in  ca'^e  of  starting  a  sewerage  sys- 
tem, but  not  as  we  are  situated  in  New  Haven. 

New  London Yes. 

Norfolk    Yes. 

NoRWALK  No — as  it  would  now  be  hard  to  change.    In  one  sense 

our  sewers  are  now  supported  by  a  direct  tax. 
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Norwich    Not  in  a  small  city  where  sewers  have  been  building  for 

thirty  years. 

Stamford    Yes. 

Wai.i.ingford No. 

Watkrbi'ry  No. 

MASSACHUSETTS. 

Brivkti^n'    Yes. 

Brix^ku.ne  No. 

CAMBRIlXiF.     No. 

EvKRKTT  No.    The  expense  of  maintenance  should  be  covered  by 

a  general  tax. 

Fail  River "Personally.  I  do.     The  powers  that  be.  do  not** 

FiTv  HBi'Rv;  Ye>. 

Havrriiui.    Surely  noi  in  case  of  the   "combined"    system  as  used 

here.     Possibly,  in  some  cases  on  the  "separate"  sys- 
tem, especially  where  purification  is  necessary. 

Hi>t\\>KE  Prefer  our  system  of  assessments,  as  there  are  no  com- 
plain: s,  and  an  annual  tax  is  a  perpetual  burden.  Do 
nv>c  favor  a  direct  tax  where  it  can  be  avoided. 

llYi^^   PvRk     Nv\     Thrr-k  :hi>  method  too  complicated  and  expensi\-e. 

La^vk.i:\vI? \V::h  a   >n*JLlI  rncrease  in  the  rate  of  assessment,  our 

*^r!f><r:  >Y<:tTi:  i^culd  be  satisfactcwy. 

Ivw  \\> 

\lv*.::.^\  N-. 

Xi-iv    :^i'/^^icv  *,^.    ••,c  .  *  -/V  j  ■i^^\I'■JL:^   i:'tv~t  :ix  would  make  ocr  ?ys- 

:  ••  '.  "  :'"  -  -.  vrrjk  j'--:r*t':^  iird  bcilt  on  the  separate 
-> ^. :'"-  --J*;.  -••;-;  -<;":->_- p-p»:r::r-g  than  the  present 
rw  "•;«:  :::  ."d}"*^  :'"••;  v-rty^  pro^^rtion  of  ferst  o?5i 
I  -c  :  ^:  .•^.  ~^:  ;f  -:ta.":irj.-:o;  i-ct  of  genera!  taxes.  In 
.,-  »,-r  -iMT  1  -■'.^r:!;*^  niz  f  the  prc^>errr  owriers.  X2d 
■     M     :,•(.  •  -rrrk  :  !j:  :''-t   A-r^jr.cin  pe»o«p!e  like  special 


.VK.'  v^r--!.^->  '  'ii-v  luc^M.ii  "las'  lut  i>  y»rt  "xitjrr  ilt'?^ther  detersnited 

-' \  V '  ■.  v.-v^»  Mj    -x*>^' '^*'^*^    ^'-'uiii    imteic^  thai:  >crcti  i  plm  woclc 

\Vtjocvs*^iiJSil   ......    By    i^i*j^iiiJtiisjvi  :ur  tiiac  purpose 
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OTHER   STATES. 

Albany  No. 

Baltimore  Yes. 

Buffalo  Not  practical  here. 

Cincinnati  No,  the  conditions  are  not  alike. 

Chicago   No. 

Cleveland  I  believe  in  a  general  levy  for  sewer  purposes. 

Columbus  This  may  be  necessary  when  sewage  purification  greatly 

increases  the  annual  charges.  Under  present  condi- 
tions would  not  favor  it. 

Detroit   Yes.     , 

Minneapolis   No. 

Newark  The  other  system  has  been   so  long  in  vogue,  that  a 

change  is  hardly  advisable. 

New  York  City  ....  Has  not  been  considered  here  lately. 

Philadelphia   No.    This  would  not  provide  for  reconstruction  of  large 

sewers  that  have  been  worn  out. 

Rochester  Yes. 

St.  Louis  Yes,  very  emphatically. 

St.  Paut. No,  sir. 

San  Francisco No.  Maintenance  should  be  a  tax  upon  entire  com- 
munity. 

Washington  No. 


20.    Has  your  city  adopted,  or  do  they  contemplate  the 

adoption  of  sewage  rentals? 

CONNECTICUT. 

Bridgeport    No  to  both  questions. 

Bristol    Not  answered. 

Danbury    No. 

East  Hartford No. 

Farmington    No. 

Greenwich   No. 

Hartford  No. 

Meriden    No. 

Middletown  No. 

New  Britain  Not  yet. 

New  Haven  No. 

New  London No. 

Norfolk    No. 

Norwalk  No. 

Norwich    No. 

Rockville No. 

South  Norwalk  . . .  No. 
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Stamford    No. 

Wallingford No. 

Waterbury  No. 

MASSACHUSETTS. 

Boston   Adopted  in  1897,  but  statute  providing  for  rental  system 

declared  unconstitutional  by  Supreme  Coart  in  1898. 

Brockton   Have  adopted  rentals. 

Brookline  No. 

Cambridge    No. 

Everett  Unfortunately,  system  is  toj)  nearly  completed  to  recon- 
sider assessment  method/ though  present  plan  thought 
to  be  faulty. 

Fall  River   Has  been  contemplated  for  years,  and  probably  will  be 

for  years  to  come. 

FiTCHBURG   No. 

Haverhill   No. 

HOLYOKE   No. 

Hyde  Park  No. 

Lawrence No. 

Lowell   No. 

Lynn  No. 

Malden    Yes — ^probably  first  city  to  do  so. 

New  Bedford  No. 

Newton   No. 

North  Adams No. 

QUINCY    No. 

Somerville  Have  not  as  yet. 

Springfield    Such  method  has  been  contemplated,  but  not  adopted. 

Taunton   Contemplate  adoption. 

Waltham No. 

Worcester   No. 

RHODE  ISLAND. 

Newport  No. 

Pawtucket    No. 

Providence No.     It  may  come  sometime  as  the  annual  expense  ha 

increased,  owing  to  the  starting  of  precipitation  plant 
Woon socket  No. 

OTHER  STATES. 

Albany  No. 

Baltimore  Xo. 

Buffalo  No. 

Cincinnati  Xo. 

Chicago  Xo. 

Cleveland  No. 
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Q)LL>IBUS    No. 

Detroit  Considered,  but  not  adopted. 

Minneapolis   No. 

Newark  No. 

New  York  City No. 

Philadelphia   No. 

Rochester  No. 

St.  Louis No. 

St.  Paul No.  sir. 

San  Francisco No. 

Washington  No. 


21.    Does  your  Sewer  Department  have  a  permanent 

chairman  ? 

CONNECTICUT. 

Bridgeport    No. 

Bristol    Not  answered. 

Danbury   No. 

East  Hartford Yes. 

Farmington    No. 

Greenwich   No. 

H.VRTFORD    Yes — President  of  Board  of  Street  Commissioners. 

Meriden    Yes — the  Mayor. 

Middletown   No. 

New  Brttain  Yes. 

New  H.W'en   Have   Director   of   Public   Works;     Superintendent   of 

*  Sewers,  who  takes  charge  of  sewers  when  built ;   new 

work  under  charge  of  City  Engineer. 

New  Lx)ndox Yes — the  Mayor. 

Norfolk  Executive  Committee  of  five  members  organize  them- 
selves and  manage  affairs. 

NoRWALK   Yes.  elected  annually.     Present  chairman  is  in  his  si-xth 

term. 

Norwich    Sewers    built    and    maintained    by    Street    Department, 

about  which  nothing  is  permanent. 

Ridgefield  No. 

RocK\nLLE No. 

Sol'TH  Norwalk  ....  Sewers  under  care  of  Board  of  Street  Commissioners. 

Stamford    No. 

Wallingford No. 

Waterbury  In  charge  of  Board  of  Public  Works.  Has  a  Superin- 
tendent of  Sewers. 
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MASSACHUSETTS. 

Boston    Sewer  division  is  part  of  Street  Department,  and  in 

charge  of  a  Deputy  Superintendent,  who  is  under 
Superintendent  of  Streets,  who  is  responsible  to  Mayor 
only. 

Brockton    Three  Commissioners,  three-year  term. 

Brookline  No. 

Cambridge    No. 

Everett  Chairman  of  Board  of  Public  Works,  elected  annually 

by  the  four  other  members. 

Fall  River   The  Mayor. 

Fitch BVRG  No. 

H.WERHILL    No. 

HoLVOKE   Board  of  Public  Works  has  charge  of  this  departmenL 

Hvue  P-\rk   No. 

L.\WREXCE Superintendent  of  Streets  is  Superintendent  of  Sewers, 

and  he  is  changed  as  the  voters  desire  a  change. 

Ij:>well    No. 

LvNX   No. 

Mah^en    Elected  yearly. 

New  Bci>>x>rp  No,    Have  a  Board  of  Public  Works,  which  may  so»?n 

Nf  alK^iished. 

Newi\>n    Chairman  of  Sewer  Committee  appointed  each  year. 

Wntru  AivvMS  N..\ 

Si^MiKVitUs Ns\     C^airrrar.  c:   Sewer  Committee  appointed  usually 

TviNiVN  .rLi. ;:   :'—;:;.•   C  T*.— ! --*  ".er^.     Term   three  years.    They 

cl^rc:  :"-^!-   Fr^f.dtn:.     Bi::  little  change  in  personnel 


•i^ 


.  V 


Wv,  rnw  S.:;K:'":;::-.^ic'::     :  S<-.\ers,  app'Xnted  by  Mayor  annually. 

W  ."«v^>v*fx  >/-.v*".v -->.":   ;:I'ic:oi  eAoh  year.     Chairman  of  Sewer 

C >-  /c:  ivo;:":?:'!  c^ch  year. 

RHODE   ISLAND. 

N-V\A>CV  N.. 

:* \^v  ♦  \ \  v^. '.  V   ■•~v  -•— "ic:  cr-.-.i     :  Ccdrni >5:oner  of  Public  Works. 

:V^^.'cv.*i  N^      W-.M-'-x"*-:    •-    \l^l^i<z    Comrnissioner    oi    Public 

\\  AN^.v.  viV  ."''.t    "M  '   .:■,'•:'.:•:   f-'.rr*  I'.'r-iti   C:€ELmis<s:oners  app'Z^inted 

1  •■'  m""'' 


OTlrl^^K   STATES. 

>,•»»•  VA>  N-.\ 
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Cincinnati  No. 

CiiiCAGd   Superintendent  under  civil  service  law. 

CLEVEI.AND    No. 

Coi-l'MBUS    No. 

Dktroit   No. 

.Minneapolis   No.  changed  every  two  years. 

Newark   Under  direction  of  Board  of  Works. 

New  York  City At  present  a  Commissioner. 

Philadelphia   Department  of  Public  Works.  Bureau  of  Surveys,  con- 
structs sewers. 

Rochester  Under  Department  of  Public  Works. 

St.  Louis No.     Appointed  for  term  of  four  years. 

St.  Paul In  charge  of  City  Engineer. 

Washington   No. 


22.    Does  your  Sewer  Department  keep  an  authentic  record 
of  rainfall,  for  protection  of  the  city  in  suits,  etc. 

CONNECTICUT. 

Briik;eport    No. 

Bkist<.)L    No. 

Danbury    No. 

East  Hartford No. 

Farm  I  ngton    No. 

Greenwich   No. 

Hartford    Yes.     (3)  automatic  rain  gauges. 

Meride.n    No. 

Middletown   No;    these   are   carefully   taken   and    recorded   by   the 

Water  Board. 

Naugatuck    Record  of  rainfall  is  kept  in  the  Engineer's  office. 

New  Britain  No. 

New  Have.n   No;    we   rely   on   records  kept   by  U.   S.  Government 

Weather  Bureau  office  in  New  Haven. 

New  London No. 

Norfolk    No. 

NoRW.\LK   No.     Depend  on  U.  S.  Government  local  records,  which 

are  always  open  for  inspection. 

Norwich    No. 

Ridgefield  No. 

ROCKVILLE No. 

Solth  Norwalk  No— can  get  them  from  U.  S.  Gtnernment  station. 

Stamford    No. 

Wallingford No. 

Waterbvry  No. 


1/2  EIGHTEEXTH  .ANNUAL   MEETING. 

MASSACHUSETTS. 

Boston   Yes,  but   records  of   Water   Department  of  Desnco^: 

Fitzgerald,  C.E.,  at  Chestnut  Hill  reservoir  the  siiry-:- 
ard  for  this  division. 

Brockton   Yes. 

Brookline  No. 

Cambridge  Yes.  kept  by  Engineering  Department. 

Everett  No ;   are  contemplating  the  plan  now. 

Fall  River No.    Water  Department  does. 

FlTCHBLTlG    No. 

H.WERHILL   Yes.    Kept  by  Engineering  Department. 

HoLVOKE  No.    But  it  should  be  done. 

HvDE  P.krk   No.    Our  sewers  are  built  on  the  separate  systoc  mi 

Sewer  Commissioners  have  had  nothing  to  do  w:ii 
surface  drainage,  though  their  act  gives  them  2sib-x- 
itj-  so  to  do. 

L.KWREXCX No.    The  Essex  Co.,  a  land  and  water  power  ccrz- 

pany  here,  keeps  a  complete  weather  record,  troc 
which  we  have  in  the  past  got  desired  informatic€L 

Lowell   No, 

Lynx  No,    Record  kept  by  Water  Department. 

M.vuiEN  Kept  by  Engineer  s  Department. 

New  Bexhfv^p City  Engineer  keeps  rainfall  records. 

Newtv^n    No,     We  have   separate   5>'5tem   of   sewers   and   dr.: 

r.eevi.::, 

Nv>«TH  ,\^.\\is Kep:  ji:  re>ervv::r5  by  Wa:er  Board- 

OviNvY    N  \ 

5K>vyxv::ix   Ktxv  r.uj.>"r^n:er-:5  ■::  ~  >w>  in  sewers  and  direct  ci-r* 

ST^:\v**y:vir    Kcr:  *:>    Fr*r-r.cienr^  IVjvinTnent- 

T\',  vrv^x N 

W  viTHAM Kcv-:  >y  W:.:-r  IVr^inrr.er::. 

W.>i\"s^rn:    V.'> 

RHODE   ISLAXa 

N  i  v^  t^-^T  N  A 

:N>,^\  .  .*«  \ ,  T  .  S::   v"  :i   y.-i*~t;rfr  "<.e^-f  i  rill  Mft  of  meterological    > 

>„"-.  a:  .•t->,   I'-i  rx.r.  iri:::^^  i-  several  points. 

OTHXi^   STATES. 


x,vc 

?'   V 

>.     •••  rJ":  T'i" 

TvL-^dl. 

\v'*C 

•    • 

>,    '"^  ;ir  ^'ir 

S^r^a^^ 

>.v. 

K.^'C 

-.'  V. 

>.  V*>i:"it*r 

zKxrji::. 

KvTK 

>>•  V- 

5.  *A>i;iier 

3iir«i:i. 
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Cleveland  Vcs. 

Columbus    Kept  by  U.  S.  Weather  Bureau. 

Detroit   Kept  by  U.  S.  Weather  Bureau. 

Minneapolis   Automatic  rain  gauges. 

Newark  Yes,  since  1897. 

New  York  City  ....  Kept  by  U.  S.  Weather  Bureau. 

Philadfxphia  Records  are  taken  in  different  parts  of  the  city. 

R^k: HESTER  Kept  by  Water  Department. 

St.  Louis  Kept  by  U.  S.  Weather  Bureau. 

St.  Paul Yes. 

San  Francisco Kept  by  U.  S.  Weather  Bureau. 

Washington  Yes. 


23.    Is  your  method  of  sewer  assessments  satisfactory  ? 

CONNECTICUT. 

Bridgeport    No. 

Bristol    Not  answered. 

Dan  BURY   As  a  rule,  yes. 

Far-mington    No. 

Greenwich   Yes. 

Hahtford    Not  entirely. 

Meriden    Not  entirely. 

MiDDLETOWN    Yes,  to  the  majority. 

New  Britain  Yes. 

New  Haven  Yes. 

New  London  Yes,  generally  so. 

Norfolk    I  think  it  is  very  satisfactory,  though  our  system  is,  of 

course,  new. 

Norwalk  We  have  none. 

Norwich    Yes. 

Rockville  Fairly  so. 

5*ouTH  Norwalk  ....  Yes. 

Stamford    Fairly  so. 

Wallingford  Generally. 

Waterburv    Seems  to  be  accepted  without  much  complaint. 

MASSACHUSETTS. 

Boston   No.    Far  from  satisfactory. 

Brockton Yes. 

Brookline  As  nearly  so  as  it  is  possible  from  the  point  of  view 

of  the  tax  payer. 

Cambridge   As  much  so  as  any  would  l)e  likely  to  be. 

E\trett  "Not  in  my  opinion." 

Fall  River To  those  who  have  sewers  it  is.    To  those  needing  them 

it  is  not. 
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FiTCHBURG  There  seem  to  be  no  objections  by  the  persons  assessed. 

Haverhill   Reasonably  so. 

HoLYOKE  Thoroughly  satisfactory. 

Hyde  Park Very. 

Lawrence With  wages  for  labor  at  $2  per  day  of  eight  hours,  it  is 

too  small. 

Lowell    No. 

Lynn   Yes,  to  a  majority  of  citizens. 

Malden  Apparently. 

New  Bedford We  do  do  not  have  much  complaint  from  our  assessment 

method,  partly  because  we  rarely  build  a  sewer  unless 
it  is  petitioned  for  by  the  abutting  property  owners, 
and  we  never  assess  more  than  half  of  the  cost.  If 
we  were  building  extensive  additions,  irrespective  of 
the  wishes  of  abuttors;  and  were  to  assess  the  entire 
cost  upon  abutting  property,  I  think  our  present 
method  would  be  very  unsatisfactory. 

Newton    Generally. 

North  Adams Generally  considered  so. 

QuiNCY    As  much  so  as  any. 

SoMERViLLE Always  has  been. 

Springfield    In  some  ways,  yes ;    in  others,  no. 

Taunton   Not  quite. 

Walth AM    No ;   never  saw  one  that  was. 

Worcester   No. 

RHODE   ISLAND. 

Pavvtucket    Yes,  excepting  that  it  may  be  too  low  and  that  it  d(»e> 

not  provide  for  maintenance. 

Providence I  believe  one  of  the  best. 

WooNSOCKET   No  complaints  have  been  made  as  yet. 

OTHER   STATES. 

Albany   Yes. 

Buffalo   Yes. 

Cincinnati   Yes. 

Chicago   Reasonably  so. 

Cleveland   Not  entirely. 

Columbus  Fairly  so,  but  accidents  of  location  make  material  irre- 
gularities. 

Detroit    Fairly  so. 

Newark   I  have  heard  nothing  to  the  contrary. 

New  York  City  ....  We  have  heard  of  no  complaint. 

Philadelphia   Yes.  as  the  people  are  educated  to  it. 

Rochester  No.     One  objection   to  this  method  is    that   land  near 

head  of  an  outlet  sewer  district  has  many  assessments 
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levied  against  it  for  outlet,  as  l)oth  original  construc- 
tion, and  re-construction  when  sewers  are  outgrown, 
are  charged  upon  territory  deemed  by  Common  Coun- 
cil to  he  l>enefited. 

^T.   Loris   No. 

St.  Paul I  don't  think  so. 

San  Francisco Fairly  satisfactory. 

Washington   Yes,  generally  speaking,  hut  as  sewers  are  assessed  in 

accordance  with  size,  assessments  are  not  equalized 
as  to  service  rendered. 


REPORT  OF  BOARD  OF  DIRECTION. 

At  a  meetini^  of  the  Board  of  Direction,  held  in  President 

\'orce's  office  at  Hartford,  February  24,  1902,  it  was  voted  that 

the  tenn  of  office  of  the  four  members  of  the  Board  of  Direction 

be  settled  by  lot.     Messrs.  Charles  M.  Jarvis  and  Robert  A. 

Cainis  were  thus  elected  for  two  years,  and  Henry  J.  Kellogg 

and  Charles  H.  Bunce  for  one  year.     Mr.  J.  Frederick  Jackson 

was  elected  to  fill  the  office  of  Secretary  and  Treasurer,  made 

vacant  by  the  resignation  of  Mr.  (ieorge  K.  Crandall  at  the 

annual  meeting. 

Cl.\renck  B.  Vorce, 

Frederick  L.   Ford, 

Charles  H.  Bi:nce, 

Hexrv  J.  Keli/m^;, 

Board  of  Direction. 

The  Treasurer,  Mr.  George  K.  Crandall,  submitted  the  follow- 
ing reix)rt : 

TREASURER'S   REPORT. 
For  the  Year  endixc.   Fehriarv   ii th,    1902. 

GkoRi'.K   K.    Crandall,    Trt-asurcr^  in  account  H'ith 

The  Connecticut  Society  of  Civil  Enn^ineers. 

KKruris. 

Cash  on  hand  January  8ih.  if/)i $2^*2. i<) 

Received  for  advertisements 474-*^ 

Recfived  for  dues 495-oo 

Received  from  sale  of  reports 4.<x> 

Received  from  sale  of  dinner  tickets 135.00 

$1,390.  If) 
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DISBURSEMENTS. 

Janitor  at  Hartford $  2.00 

Stcnoj^raphic  reports 7i-30 

Printing 579-50 

Electrotypes 104.74 

Pgstaj^e,  stationery,  etc 105.89 

Freight  and  cartage 4.31 

Stereopticon 9.00 

Dinners  and  use  of  rooms  for  meetings 260.95 

Sundries 4^.75 

Klla  A.  Fairchild  (services  by  special  vote) 25.00 

George  K.  Crandall,  salar>'  as  Secretary 50.00 

Cash  on  hand  Februarj*  nth,  1902 130.72 

$1,390.16 

Respectfully  submitted, 

George  K.  Crandall, 

Treasurer 

This  will  certify  that  we  have  audited  the  accounts  and  books 
of  Gev^rgt''  K»  Crandall.  Treasurer  of  the  Connecticut  Society  of 
Civil  En^nei?rs,  and  tind  the  same  to  be  correct- 

L.  E.  Daboll, 

J.  Frederick  Jackson, 

F-  L-  Ford. 

Execu  tiz'c  Com  m  ittee. 


VH^  i^\>c\^r  .  i  Mr  '/rjivx^.  :  ^^^5  voce'i  that  the  report  of  the 
r^vu-<^rvr  S:  j^OxXvc-^/  jl-'^I  cri^er^fv:  printe^i  in  the  annual  report. 

^^»  ♦►^'C'vr  .  j:  \l-  ':^,'rc^.  ::  vx>  vrcei  that  the  audit  of  the 
Vwvv: w  v\n*\'^  ::vv    r^  io.^rr.C:?'-:,  snd  cnit»reri  printed  in  the 

''X'  ''v-^v'c'*:  i:.M.vi:*':'^'v'  V;:>or^  B tnoe.  Graves  and  Vorce  to 
,iC',  -ix  ,1  .    i»  i'>.v,vv  ,r  \-,.'«rNX-r>;r:::.  tlr«i  re^nlar  members  of  the 

'  'x  '*v^'  i,.u-  .ivH-VMrt*,-*'  'i--  ^"'.TarVs  X.  Cra"*"t»?rd  aind  Mr. 
,  ;.<i.'\tv,-^  •  wv  i>  V  Ic*^  -if  v'.cir  ff.r  .-fiofrs.  and  Mr.  Ford 
t.i>.'  ^-       ^  :.<'-     v'W  :it    K-  .-'ccri.-iT  .^t  new  members. 

V.  V      >.  \--       ^.        ''-.vitj^'ft    1-iii   Cuiniictee  d:^  whom  was 

v..^t  ^x      K   li^v^XM.  '  ii>   •i    iiv«nl)<ir>inp  wnuid  report  that  they 

'uivv:  v-vtiHihv^i     -K    li^v'iic-ir't.ntSv  rrini  tfhsm  prc^aiy  er^Jorscd, 
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opinion,  a  lesser  number  of  committees  would  be  more  economi- 
•  cal  and  fullv  as  effective.  The  committees  on  Electric  Railwavs 
and  Steam  Roads  would  better  be  made  into  one.  Highway 
Construction  and  Street  Pavements  could  be  put  under  one  com- 
mittee. Field  Work  and  Office  Management,  if  either  are 
again  needed,  might  as  well  form  one  committee's  work.  The 
matter  of  insignia  fails  to  awaken  any  interest  and  may  as  well 
be  laid  aside  until  there  is  a  manifest  desire  for  a  society  badge. 
These  are  matters  to  be  considered  and  dealt  with  bv  the  next 
administration :  but  I  should  feel  that  I  had  neglected  a  duty 
if  I  did  not  give  public  voice  to  an  opinion  based  on  the  experi- 
ence of  the  past  year. 

From  the  information  obtained  the  year  of  1901  has  been 
satisfactory  to  all  but  two  or  three,  and  the  prospects  for  the 
coming  vear  appear  to  be  bright.  The  statistics  gathered  will 
be  compiled  by  the  proper  committees  and  published  in  our  next 
book. 

The  meeting  held  in  Xew  Haven  last  April  was  more  of  a  suc- 
cess than  the  special  committee  had  expected.  It  was  held  later 
than  the  spring  meeting  of  the  previous  year,  and  it  was  feared 
that  the  opening  of  the  new  season's  work  would  interfere  with 
the  attendance.  But  we  were  pleased  to  see  that  so  many  mem- 
Ihts  could  find  time  to  attend  and  it  is  hoped  that  all  felt  repaid 
for  their  trouble.  ^[^.  Morril  Watson.  Manager  of  the  Xew 
York  Elxpanded  Metal  Conii)any.  and  Mr.  William  M.  Bailey, 
oi  the  Fasteni  E.xpandecl  Metal  Company,  two  of  the  many 
allied  companies,  at  ni\  re«)uest.  gave  us  an  interesting  descrip- 
tion of  the  discovery  an<l  the  use  of  expanded  metal,  in  com- 
bination with  oncrete.  in  the  construction  of  buildings,  sewers 
and  acjuevhicts.  They  were  followed  by  Mr.  D.  Edgar  Manson 
<^t  the  \\  estinghouse  C'^m^xiny.  in  an  excellent  description  of 
the  w«>rks  vi  the  Niagara  Falls  Power  Company's  plant.  Both 
lectures  were  profusely  illustrated  with  lantern  slides.  Our 
thanks,  which  we  formally  expressevl  in  votes,  are  due  to  these 
irentlenien  f.  t  the^r  ])ersonal  exertions  as  well  as  the  consider- 
able expense  incurred  by  theni  an«l  f».>r  which  they  refused  reim- 
bursement. The  most  pleasing  feature  of  thi  meeting  was  the 
address  i^iven  by  I 'resit  lent  Hadley  of  Yale  Universitv.  He  is 
by  otfioial  |i« •>!:!•  n.  intellectual  attainments  and  national  reputa- 
tion,  the  :nt  >t   -miMrtant  man   who  has  ever  appeared  before 


l80  EIGHTEENTH    ANNUAL   MEETING. 

make    all    arrangements.      They    exceeded    tlieir    privilege   by 
assuming  all  expenses  save  a  small  sum  for  printing  and  postage. 
The  perfect  weather,  throughout  the  day,  relieved  the  committee 
of  their  anxieties  and  afforded  us  the  opportunity  of  getting 
ever)-  bit  of  the  enjoyment  and  instruction  for  which  they  had 
planned.      Through    the    courtesy    of    the    railroad    company, 
extended  by  Superintendent  El  well,  we  were  g^ven  a  special 
train  on  the  new  branch  along  the  eastern  bank  of  the  Thames 
river  to  and  from  the  plant  of  the  Continental  Compressed  Air 
Company   near  Taftsville.     There  we  were  initiated   into  the 
mysteries  of  the  new  and  novel  method  of  obtaining  and  trans- 
mitting power  by  compressed  air.     The  zigzag  dam,  with  its 
automatic  flash  boards,  the  awful  depths  of  the  shaft  for  com- 
pressing and  collecting  the  comprised  air,  the  manner  of  con- 
structing the  flexible  joints  of  the  pipe  line  and  the  other  fea- 
tures were  inspected,  and  we  received  instruction  on  all  points 
irvm  Messrs.  Chandler  and  Knight  of  our  Society  and  from 
Colonel  Inslee  of  the  Company.     When  we  returned  to  Xew 
London  we  were  put  on  board  the  U.  S.  Goveniment  launch 
"Castle,"  which  had  been  assigned  to  our  use  for  the  day  by 
Major  Leach.     Wc  crossed  the  harb<?r  to  the  yard  of  the  Eastern 
Shipbuilding  Coni^xiny.  where  two  steel  ships,  designed  to  be 
of  tht*  largest  tonnuiie  of  any  ships  in  the  world,  were  being 
constructei^l.     They  are  to  l>e  of  the  bilge  keel  type  and  are  cal- 
culated principally  for  freight-carr\  ing.     There  it  was  the  order 
to  g<.>-as-you-please.  with  a  warning  t<3  keep  an  eye  aloft,  while 
clambering  alK>ut  the  open  frames  ^.^f  the  enormous  skeletons,  to 
avoid  being  hit  by  falling  articles,  particularly  red  hot  rivets. 
Xo  accidents  were  repi.>rte«l  except  a  scorched  spot  on  one  pair 
of   trousers.     The    Presi«lent   and   a   few   others  are  especially 
indcbtol  tv>  the  kindness  of  Mr.  Fairbum  for  being  piloted  about 
the  >h:|.narvL  the  forging  sh«.>p  and  the  templet  loft. 

From  tlx*  ^hipvard  the  "Castle**  took  us  down  the  harbor  to 
Fisher's  Island  to  inspect  the  »  ».»v eminent  fortifications  that 
were  nearini;  o;niplction  :  an  honor  to  our  Society  as  being  the 
rirst  part\  of  visitors,  !ar:t:e  -t  >nia*ii.  that  had  been  admitted  up 
to  iha:  iMiie.  '-^n  the  >>ail  t'.^  the  Island,  luncheon — a  bountiful 
and  :vi>t\  'iiuehe'ju—  was  served  -jn  '>.^ard.  It  was  furnished  bv 
the  New  Lond<;n  contmj^ent  and  Major  Leach.  ''Rust>*  Isaac" 
held  a  reception — a  continuous  j.>erformance — in  the  captain's 
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"Presented  to  Major  Smith  H.  Leach  by  his  guests  on  the  occasion  of 
the  Mid-Summer  Meeting  of  the  Society  of  Civil  Engineers,  held  at  New 
London  and  vicinity,  on  the  27th  of  August,  1901." 

The  Major  had  winded  the  affair  and  led  us  over  to  the 
CVocker  House,  where  a  dinner  had  been  prepared  for  us  and 
which  was  served  in  a  private  dining-room.  There  we  were 
joined  by  Mr.  Hazeltine,  a  new  member.  The  dinner  was  a 
credit  to  Innh  the  Crocker  House  and  our  host,  and  again  put 
tlie  members  oi  that  committee  in  debt  to  him  for  another  pleas- 
ant entertainment. 

What  has  In^en  stated  in  the  foregoing  pages  is  principally 
historical  and  reminiscent.  It  is  necessarily  so.  as  this  address 
is  a  nuHlium  iot  spreaiiing  the  yearly  doings  upon  the  records. 
Now  1  wouK!  say,  as  briefly  as  possible,  something  about  the 
atlairs  of  out  S\.viety.  The  iv»sitions  reached  by  this  Society  has 
realized  the  brightest  dreams  oi  the  few  of  us  who  met  in 
r»ridgeiK*rt  eighteeti  years  ago.  The  greatest  growth  has 
vvcurr<\l  in  the  lasr  three  years.  As  the  Society  has  grown,  the 
cvv<t  of  it  !ia>  ^rown.  bur  not  in  the  same  proportion.  The 
e\iv!>>c  aovviTT!:.  tor  ruvessar\  items  and  items  deemed  expedi- 
c!*:.  >h,^\\>  ,1  •K-ocv::* 'f  ircrtase  in  the  yearly  cost  bey^.^d 
t\^nncr  '.V'/ivrt'-.  ::>  ^:  t-\y^'!i>t  :■:  r.uni'x-r  -yi  members.  For  the 
vMi'^'C.  :v.:v  :iv  :.\a:***.^'c  .r  f.v;:  :::^'  :rjreasc  in  the  size  of  our 
arv^va*  -vy""..  "-.x  '. .  :''-.  'li::  ''^i:  "r-rr^^^  transpires  in  a  year  now 
t'^a"*   v.-r'^'v**"  ■    .i*'".    ^  '  vt'":   '•,:•  -:  !'a?  j.!-.va>s  t^een  largely  paid 

v^.x'ra  !'.   ■"<:•[•>:    :t  zv.  aivertisements.  and  als^:- 


I  »■  •■   •"!     •»  >»  *    '**< 


,r'«     ••!« 


v.x*  •"c^va^k  :*'  '.'x'  ■.>:-'."uv«  r  .:  :'::e  r-^p^rr:.  has  adde^l  tv  the 
v\  >:  'vr  --'c'T-'x"  *'"»:  v.';^'":  r  :"::<;;  -a:':rr  issues,  and  there- 
' ■.•:■'>.  vx-  -y^M.^^..  .i-x;  .'.-:"  ••  l:'"^!':  :-•  sc  .f  the  Vi^ks  of  older 
:•:  x^  -'•;  ^:.  ■•\,*";  "•■■<:■:  i-.L-r  ^=.:her.  That  may  not  S'^un-l 
*;i"v;'>.  '^■■.  ■  •'"a'v'j^  A  ■■:"'-•:'.  l-;.':-^-'.  ra'  :u-x  -.-r  the  m«:'nies  receiveii 
'•■'  r      'x^.      ':  :  X    •a<  '"^  :"•:•,  ■  '-jr>  K-t  '^ave  hei-i  more  meetings 

:.i»::?  nreerni^:  has  sent  in  its  hill 
V,    ■.■•,..■>:•'■•,•        *  'x     M'cv      :    .1     iinTTer  t:ci>et  lias  not  naid 

Ik. 

V.      v."    ."•  >:     •  V'     :m  :    '.'.m!.    '■■r   w    Ticetm:^  held   within  the 

:.T- ;  1 M I  ^  i ;. .   re» i  u i  re   f ti zxh e r  testi- 

v'lic'i   :•  mierly  were  piluii:  np  a 

:.i      '^.o.iiii.'  •ii>iimcic«u  :•'  rtriain  the  presri^je  we  have 

^ui>i.'v'rt  :iK-  a»Aanv:-s  al-  anr  likely  c:-  make.     With  a 

/^irccuuu.  whose  i-vw^.r^  are  lireater  antl  whL>se  duties 
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tions  with  grunts  of  satisfaction.  There  is  no  human  epitome 
of  that  animal  in  our  ranks,  but  anyone  who  is  willing  and 
satisfied  to  reap  benefits  from  the  labors  of  others  without  lend- 
ing a  helping  hand,  bears  a  slight  resemblance  to  the  animal 
alx>ve  mentioned. 

I  hope  that,  by  next  year,  we  may  be  able  to  make  our  annual 
meetings  extend  over  more  time  than  a  few  rapid  and  intense 
hours  of  one  day.  To  give  zest  to  your  app>etites  for  the  dinner 
we  are  al>out  to  enjoy,  let  me  remind  you  that  to-morrow  is 
Ash  Wednesday  and  that  the  long  davs  of  Lent  are  before  voa 

In  conclusion,  1  wish  to  thank  the  members  of  this  Societ}- 
for  their  corilial.  generous  and  effective  support  during  the 
thirteen  months  of  mv  term  of  office. 

The  tellers  not  being  ready  to  report,  the  Society*  took  up 
miscellaneous  business. 

Mr.  IUnce:  I  have  a  matter  which  I  wish  to  lav  before  the 
Sivieiy.  1  vlo  not  know  w  hether  it  is  exactly  the  proper  time, 
and  1  would  exjHVt  to  bring  it  before  the  meeting  after  the 
d^umittee^s  re^x^rt  on  the  election  of  officers,  but  I  do  not  know 
but  it  ini^lu  :i>  wcI!  o^^me  n«>w  as  anv  time.  As  the  Society 
knows,  1  was  "It'  K-i  the  o>nim:ttee  appv.>:nte«l  to  draft  a  new 
v\>nsri:ut!«'r!  t  r  clx-  S;A::e:y.  L'nt'^rtunately.  I  was  unable  to 
Ix'  i>resci^:  u:  the  Tv.cctini::  in  New  Hayen  when  the  new  Constitu- 
tivti  wci>  un  :.r  .•  t->i'!cra:! ;n.  ar.  i  at  which  meeting  it  was 
a^k'ptevl  !  ha-.i  a*.^-  :hc  further  nisf.^rtime.  this  past  year,  to 
Nr  thvr  Cha'r'iM^^  f  tht*  \  nriratint:  C^niniittee  to  nominate 
•/racers  rVr  :-r>  S  ciet>.  ar-i  '.  am  tree  and  frank  to  say  that  it 
wa>  a  :^\  >:  vrr.Icasa'i:  !'-::'>.  ihcr  :!!»^>t  unpleasant  one  I  have 
cvv:*  'vrf'TTTro.:  <:v.ce  :r';.  j-.-nnecti' -n  with  the  Sxriet}".  I  I«x»k 
•j:\  :!  :!^a:  vcchv*;  ;:  a;>p«  ir-t'TTi^.  «,t  su:jge<tin^  to  this  Sonety. 
t'x*  "a-*x^  ■:  ixTN/r^  ". .  'I't  *T«.iTiinate'i  t'jr  the  '.litterent  »Mfices. 
a>  .iX'  .r"  :'x-  :t^.  >:  ••^'•ictv-cratic  an«l  illogical  ways  that  was 
c\cr  ivw^.-vT'".  'v.  a:v. 'x*.:^.  ■:  natiinilly  follows,  and  I  think 
:.\»:'\;>  a*-'  ;Tvva'.\;  the  olittl  :f  the  tellers  will  show,  that 
:^'.  -M-^^,^  ••^■"■•••I'C'!  a:  \"k  "ca-:  ■;f  each  one  of  this  class  of 
•i;^..  r^  ,  ■  ■^^.  Oi^.  ^-;^;jc»j  'F  '.ir-i  S^;ciety  fijr  the  next  year.  In 
: 'v.  :'^,  ;. '.i:  'viv».  miu  -rK  .    :hc  hands  oi  five  members  of 

•'■-  >.  V  •:■-'    '."k  '!a:r::tt^     i  VK-  .r^cirr^^  -.^t  the  Society.     For  •-"fle. 
«     -  I  '>wlicyc  :n  that  \\ay   .1    it  ing:  business.     The  *>ne  great 
I^vv*.    Ahich   !   siii>pu>c  was  >^;Li^iit  ti>  be  aco^mplishei  in  the 
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ber  of  the  Scxriety  an  opportunity  to  indicate  his  personal  prefer- 
ence for  each  and  everv  officer  tliat  shall  be  nominated  for  anv 
office  hv  this  Society. 

Mr.  Graves:  Mr.  Bunce  has  presented  this  matter  ver>-  fully, 
and  stated  all  the  points  in  connection  with  it  ver>'  clearly.  I 
simply  would  like  to  say  that  I  fully  endorse  all  that  he  has 
said.  We  were  together  on  the  Committee  which  prepared  the 
whole  Constitution,  and  we  discussed  this  ver^•  matter  carefully, 
and  those  of  us  who  were  members  of  the  American  Society 
had  had  some  experience  with  this  cut  and  dried  method  of 
nominating  officers.  It  is  a  foregone  conclusion  that  the  names 
on  the  l>allot  will  Ik*  elected.  Therefore,  the  Nominating  Com- 
mittee names  the  officers  of  'the  Society.  We  discussed  this 
matter  yery  carefully,  and  went  into  it  at  great  length,  and  we 
tlunight  had  deyiseil  a  means  of  securing  an  expression  of  the 
Siviety  as  to  its  preference,  unintluenced  by  any  act  of  any 
p;4riy.  If  each  man  would  say  whom  he  >\-anted  for  officers, 
his  not  attending  the  meeting  would  have  no  influence  whatever. 
We  realize  that  under  this  there  will  be  quite  a  number  of 
scattering  y*^es,  and  there  may  be  no  majority  for  any  officer 
b>  this  nu'thix! :  hut  at  the  same  time,  there  would  naturally 
K'  v>no  or  tWv>  whi^  winild  receive  a  greater  number  than  the 
re<t.  and  to  ov^cr  this  point,  when  there  is  no  election  by  a 
letter  Ui!!.*t.  \\t  !>r,  v:  ic  that  this  annual  meeting  shall  proceed 
t*.^  eUvt  t:u  vJr.ccr>  tr-Hi:  th-^sc  wh;-  have  receiveti  ihe  highest 
tv.MtiNr  -f  tetter  \i!!'  ts.  I  certainly  hope  tliat  these  amend- 
nK'i!ts  wi!!  V  a'.lv"ptC':. 

I  m:  f\<^:s:>::\  •  \\  c  iirv  rt:i  !y  to  hear  from  any  other  m«n- 
>vr  .*!»  t'^o  si!*^\'cct.  -lut  '■:  t!^ere  :<  no  further  discussic-n  of  the 
:i-»>A*'*'!vc"t>  :lx;.  a  .  '  v  .m::  ievl  :.^  the  Secretary  an»l  referred 
t'.»    \*';  'x-\:  rT'veti"< 

'. 'x-  :v'\-s  :'-.:.•'*  rv»s  nx^l  j.>  f  ''-.>ws  ..^n  the  election  oi  »>fficers: 

\L  V  v' <.■»-•;<• :  Xi-  ■:*-.>:■  :cT't.  >'.'ur  O.^mmittee  has  counted 
:'x     a '-'i^  .-.K  '  r     .-^vvr^     :  :■';>  >.viety.  and  w.^HiId  report  as 
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For  First  Vict-P resident. 

Frederick  L.  Ford '. 80 

A.  William  Sperry 28 

Cha«.  H.  Ewing 8 

For  Second   V^ice- President. 

Edward  W.  Bush 58 

John  K .  Punderford 39 

Shepard  B.   Palmer 22 

Mr.  Clarence  B.  Vorce  was  then  declared  elected  President, 
and  Mr.  Frederick  L.  Ford,  First  \'ice-President.  There  being 
no  majority  for  Second  \'ice-President,  the  Society  proceeded 
to  ballot  for  that  office.  After  five  ballots  Mr.  John  K.  Punder- 
ford was  declared  elected,  the  final  vote  being  as  follows : 

Total  number  of  votes  cast 46 

Edward  W.  Bush 7 

Shepard  B.  Palmer 12 

John  K.  Punderford 27 

Mr.  Punderford  was  declared  elected. 

The  result  of  the  ballot  for  Secretary  and  Treasurer  was  as 
follows : 

George  K.  Crandall 107 

C.  Henr>*  Olmsted 3 

Ernest  W.  Wiggin 4 

Mr.  Crandall  was  declared  duly  elected. 

The  vote  for  Board  of  Directors  was  then  announced : 

Charles  M.  Jar\'is lof) 

Charles  H.  Bunce 103 

Henry  J.  Kellogg (/9 

Robert  A.  Cairns 72 

Frederick  DePeyster 51 

The  four  highest  were  declared  elected. 

Secretary  Cr.vndall:  Mr.  President,  and  Members  of  the 
Society :  I  wnsh  to  thank  you  for  the  expression  of  your  gtKKl 
will  as  shown  by  this  ballot,  but  I  have  found  recently  that  mv 
business  will  not  jx^rniit  me  to  continue  in  office.  I  am  very 
sorry  that  I  did  not  find  it  out  Ix^fore  the  Nominating  Committee 
made  their  nominations,  and  the  ballots  were  sent  out,  but  con- 
siderable business  has  come  into  mv  hands  since  then  which  will 
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require  attention  in  the  spring,  and  just  at  that  time  the  duties 
of  the  office  of  Secretary  are  most  arduous  in  printing  the 
report,  so  I  have  decided  to  withdraw.  I  had  a  consultation 
with  the  President,  and  came  to  the  conclusion  that  a  with- 
drawal was  hot  in  order,  so  I  allowed  my  name  to  go  into  the 
hallot,  and  having  been  elected  I  respectfully  hand  in  my  resig- 
nation as  Secretarv  and  Treasurer  of  the  Societv*. 

Mr.  Runce:  Mr.  President,  I  would  Hke  to  say  just  a  word 
I  think  we  shall  all  appreciate  Mr.  Crandall's  reasons  for  this 
action,  and  I  have  no  doubt  I  speak  the  mind  of  the  whole 
Society,  particularly  as  the  vote  has  already  voiced  the  same 
sentiment,  that  as  long  as  Mr.  Crandall  would  agree  to  accept  this 
p<.^sition  the  Society  would  not  think  of  going  elsewhere  to  look 
for  a  secretar>*  and  treasurer.  Mr.  Crandall,  in  attending  to 
his  duties  in  connection  with  this  office  through  all  of  these 
years,  has  rendered  us  most  efficient  ser\-ice.  I  think  we  need 
not  go  back  any  further  than  last  year,  when  the  report  was 
gotten  out  at  such  an  early  date,  and.  in  view  of  the  amount 
of  work  on  it,  ii  was  a  ver\-  praiseworthy  piece  of  work.  We 
shall  all  regret  ver\-  much  to  have  Mr.  Crandall  sever  his  con- 
nections. v>*?ioiaIIy,  with  the  S«x4ety.  I  think  there  can  be  no 
vlvHibt  v^r  vjuestio!!  at  all  that  it  will  be  a  ver\-  hard  matter  for 
his  >uvw>ck^r  to  til*  his  puice.  and  with  regret  I  move  that  his 

\K<ion  >cwrv.:<;-.:  an!  ra>><?vl. 

Tiib^  t^<v>:'o?::N  v :  «rTerr:'cn:^n.  v'.-a  have  heard  with  resrret.  I 
k?XH\.  the  rt:>><:T*a*:'  r:  . :  M'.  Cnr:  lall.  and.  in  accordance  with 
the  CvM>>:!:u::or^  a-rtv:  ;'; -Ljl  v>,  this  necessitates  that  the  Board 
oc  l^.rvv:''jr.  shaV.  r^"  ::"«::  vacirc;-.  Tliat  will  be  attended  to 
!a:cr  on.      •>  :hcr^  d''^    .  c'-^^r  :c.>:r:«:iS5  ::  or-nie  before  tis  now.' 

\U'c':**v<  the*  .1  '  .  ;.*"'"k'»'  x:>:  ':"^i  ni^irr.bers  were  taken  to  the 
!-Li'7:'- :•'   .lo!"  '.'•".    s  hc"^  i"  ::vrrf'''en:  -iinner  was  >er\*eti. 
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COMMITTEES  FOR  1902. 
Sewerage. 

William  H.  Cadwell,  Chairman  New  Britain. 

Henrv  R.  Buck Hartford. 

Walter  H.  Ricuard?  New  London. 

Steam  Axh  Electric  Railways. 

T.  C.  B.  Snell,  Chairman Hartford. 

Raymond  F.  Stoddard Bridgeport. 

Robert  M.  Rollins  . . ; Hartford. 

Bridges  and  Masonry. 

Earnest  W.  Wiccin,  Chairman  New  Haven. 

JoH N  T.  Henderson Hartford. 

Charles  F.  Chase New  Britain. 

Highway  Construction'  and  Pavements. 

Ralph  M.  Wiixo.x,  Chairman  Middletown. 

Frank  N.  Hoyt Hartford. 

Shepard  B.  Palmer Norwich. 


# 


Law. 


Charles  H.  Bunce,  Chairman Hartford. 

A.  B.  Hill New  Haven. 

George  K.  Crandall New  London. 

Water  Supply. 

Willi.\m  E.  Johnson,  Chairman West  Hartford. 

George  H.  Bishop Middletown. 

Charles  E.  Chandler Norwich. 

George  L.  Blakeslee Waterbury. 

Charles  N.  Wood Norwalk. 


AFTERNOON  SESSION,  3  P.  M. 

Convention  called  to  order  at  3  p.  .m..  President  Kellogg  in 
the  chair. 

The  President:  If  you  will  come  to  order  we  will  listen 
to  a  paper  by  Prof.  J.  C.  Tracy. 


• 
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AICSTHKTIC  ELEMENTS  IN  ENGINEERING  DESIGN. 

By  J.  C.  Tracy. 

'*  Now  it  seems  to  me  that  what  has  remained  to  us  as  the  good  genius  of 
Dui  aj»e  is  just  a  mathematical  element  of  exactness,  neatness,  concise  clear- 
nrss  and  simplicity,  supple  versatility  and  pruning  away  of  all  superfluities. 
.As  compared  with  the  roundabout  procedure  and  awkwardness  of  innumer- 
.il)le  lejiuhiiions  of  earlier  times,  what  a  preference  do  we  now  see  for  that 
flt'jianre  which  characterizes  the  most  concise  solutions  of  difficulties ! 
What  brief  and  severe  simplicity  do  we  see  in  the  structure  of  machines'. 
What  vast  efVoi  ts  produced  by  the  combination  of  simple  means  ! 

rndoubtedly  there  is  beauty  even  in  this,  and  may  we  rejoice  heartily  in 
that  genius  oi  modern  times  which.  ni.»  longer  wearing  antique  draperies  or 
d learning  ihroui<:h  Hte  with  flowing  hair,  goes  with  shorn  locks  and  close 
fitting  ):aruuMUs  .  and  may  we  hope  that  it  will  raise  from  this  small  germ  a 
mikiht)  live  tilliuj:  titV  with  fresh  beauty." — Lotze.  Microccsmus,  Book  VIII. 
Ohaiv   m 

riu'  oivi!  o!ii:iiKXT  has  \xi\A  more  attention  to  the  true  and 
:ho  ^vy\!  i:i  cns^iiuvrin^  «.le>!^  than  to  the  heautiful.  Accuracy. 
>trv'!^;:t>..  v.i!V:\  the  tn.:c  :  irtil'ltv.  fitness,  economy  (the 
i:  \v'.  ■  :-  -f*v>v  .i-t  :':c  'va*c>.'.v  PIS  in  :::>  work.  Busy  with  those 
!-/rvv<  \\>'v*'  .u*.  *'  >:':.^:  jlco  r  :a:ivc  with  well  iietineil  laws. 
av  !  u  :'•  >Vv  •  ^  .'  ^att—si's  Ji>  s:  ne  an«!  steel,  the  m«xiem 
.'^i^vxv-  M^  rj  ■     ::  ■  :  •*  -  :     ^-vc  :     :I:at  ethereal  thing  called 

\\tvrv\        ■■•v  •••.'.•-"  ^     :  ■**< -.:>:  'c  me:  rlrst.  and  beauty  is  a 

'.\/!"\.    '•  :  X  "'":o-^>  V        '■  *:  js  'i-«.n  as  a  pe»>ple  has  become 

'  :v'vv'-  vv  ,t"'*    M^  i:*-j<>c':    •>  .j!:::.  the  !«:-ve  '>£  beauty  mani- 

'^<^    '.^c  '    a"'     i  '.x"*"  «•      '  j~t  J-:::*-"::'.    be:^ns.     This  activity 

•^    ''.L   .-•r.'^'o     v      *•.<«:.   --a  -^r-'-^:.   j.r^:hitecture  and  the  i"<her 

■'  «.   .1'^.    \"    *.    x  ■•••v.'i':^  '""c    '■ri.Te  Tarii.'cal  life.     The  awak- 

.•x«     v.^  =  ^v.  va   ■       {'    ^i:     \'^:  ':a;!»:.  and  the  quickene»i  "an 

■    •i    >^        i-   ■  V     i '•c     :•  I-.  \"ir  :;  -I'se  "he  aesth^ic  Ie\'el  oi 

''-        '•  '^     v  liL        v  iT-.c'a:"*  \\    :T   ti^.e   beautiful   is   found  t- 

^-  i' \,    .\".'.'!'     :»    .   '.!*     !!  ffia     "nirriarr   bein:^.  and   the  "art  iir- 

V  .^v.      M      v.-     ^  i.^   'tjK'*.'!'    iiw  ^arij.^ic:  as  "s  the  "plav  impulse 

■     -••    '  '•-'     ^      ^    '  \      K    i: '    •rti'ui.'-c'   :>  r'le  lonijinjs:  to  pr>iuv.*e 

^  •=  '<'  '■    ^    X  i  .1     ...    \  i;i    h-  ::h  uiihi    ;f  personal  gain,  and  r:'"* 

V  \K.:t     t,K.    ■i.:K-    ^::it'«^   HI  ii.*»ihetics  jtrrjvc  file     '  art  !inru'« 
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lryinj(  to  do  ever  since  the  days  of  Plato.  A  suq>rising  amount 
«)f  limiian  thoiif^ht  has  been  given  to  the  study  of  beauty,  and 
iht*  student  of  aesthetics  finds  that  his  quest  is  among  the  ruins 
id'  countless  exploded  theories,  where  much  of  the  debris  is 
of  little  value  to  him.  When  it  is  remembered,  however,  that 
many  of  the  greatest  thinkers  the  world  has  known  have  con- 
tributed t(»  the  science  of  aesthetics  with  such  indefinite  and 
unsatisfying  results,  the  elusive  nature  of  l>eauty  is  made  clear. 
And  if  the  engineer  is  impatient  l)ecause  aesthetics  seems  to 
have  accomplished  so  little  of  practical  value,  it  is  well  to  remem- 
ber that  beauty  caniun  be  measured  with  a  steel  tape,  or  sub- 
iecte\l  to  chemical  analysis,  or  put  into  a  machine  and  tested. 
\\  riiors  on  aesthetics  may  Ix*  divided  into  three  classes,  viz.: 
\  t^  riu\>e  who  try  iv^  find  in  beaiuiful  objects  some  special 
\|ua!iiy  or  qualines  common  to  all  In^amiful  objects  and  there- 
fore essotitiui  elements  v*t  Ix^auty.  the  lack  of  which  in  any 
v^bnvi   prevents  \i    fr.MU   Ving  beautiful.     This  is  the  purely 

^j^    r^v>e  \\*^^  '.A^k   r\^r  the  :nie  nature  of  beauty  in  the 
v.\'!*m1  <m:c  ^•:  !''v    v*>-rYtT.     T!:ey  deny  thai  the  object  has 

'v.iv.:\  ."  ".x^':  '■,-:  :  ,,.:  •-.  •>  -xau:::V.  S?ca;:se  men  judge  or 
^*v'  '^:  :,•  -v  v,i .'■-•'■.*  rur^.x  •.:  *>  ::'.e  -'^iierver  and  not  the 
\> ;•  •  \ x\     A  ■ . ■  •  • ' -  ^ :    x-  >:•.:"•  .r ".       T' •  >  : >  : r e  n: rel v  .* :/ ^ -cctizc 


V     \  ^  .  •  »■  1 


^       \    .      •/    .   i->    ^  :•> ->      :   :":><    ■.^■:.-    c::::Mrc   the  twr- 
•".■•..'•.\"v  ,■ .  >^v  "  ^^■.  .  ■  :"-  .  r'l  "'J.::;.  'rcju:::*j'  ■.'"■•ects  have 

•    **  - 

-      *  •    .  ■       

.  •  V,  V      V.  ■  i".      ■  ',  ,'.  1.1  ..    '.      ?X.       >*~       ...  CitX^..  1       .11     ..■»i-l 


■*    .'.    '^•.  ■ 


v." 


«.'  ''  •    -     ••"•:   .r-^trr  jirx:  risi'v  rraCc! 


' '.  Nv.    -.,        -  ■  •  . '  1. ■  '■'       :  •  ■  r  t;«.  r::«.  r  ir.  :  •:  r  : r ler. 

■'-    ■  ■■..•»<'■:     »ciii"*   i«:t'i    ': "  '.v—'.-iT-i  ■  :: 

*v    .1  ■  -i..       M  '.V  i/.^ii   Viiiih:    i::-:  .!>• 
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clear  and  elaborate  theory  of  idealism  in  Art  (although  he  dis- 
cusses Absolute  lieauty),  while  Aristotle,  in  a  decided  reaction 
from  idealism,  recop^iizes  no  philosophy  of  the  Beautiful,  and 
lays  emphasis  on  such  objective  qualities  as  symmetry  and  order. 
Little  of  value  concerning  beauty  is  to  be  found  in  Latin  litera- 
ture, or  in  that  of  the  long  i)eriod  between  ancient  philosophy 
and  the  reaction  to  idealism,  which  began  in  Germany  in  the 
sixteenth  century.  It  was  Baumgarten  ( 17 14- 1762),  a  German, 
who  created  aesthetics  as  a  science  and  gave  to  it  its  name.  He 
lielieved  that  subjectively  the  apprehension  of  the  l>eautiful 
was  a  matter  of  intellectual  activity,  but  he  ignored  the  side  of 
feeling  or  emotion.  Baumgarten  was  followed  by  a  long  line 
of  German  writers  who  recognized  in  aesthetics  a  distinct  branch 
of  knowledge. 

Winckelmann  ( 171 7-1 768),  author  of  the  first  German  work 
on  the  histor}-  of  art,  which  Professor  Knight  pronounces  **an 
almost  epoch-making  fxwk.''  held  to  an  ideal  of  beauty  produced 
**bv  the  selection  of  the  most  beautiful  elements,  and  their  bar- 
monious  union,  and  which  exists  not  in  outward  nature  but  in 
the  mind  alone."  Mendelssohn  (1729-1786)  continues  the 
reflective  analysis  of  beauty  and  points  out  that  the  pleasure 
derived  from  contemplating  the  l)eautiful  is  widely  separated 
from  desire.  He  writes:  **This  is  the  mark  of  the  Beautiful 
that  we  contemplate  it  with  ([uiet  satisfaction.  It  pleases  us 
though  we  do  not  possess  it,  and  can  never  possibly  make  use 
of  it.'' 

Kant  ( 1 724- 1 804).  greater  than  any  of  the  preceding  German 
philosophers,  seizes  u|K)n  Mendelssohn's  idea  of  disinterested 
pleasure  and  attempts  to  explain  ujx^n  what  ground  judgments 
as  to  the  beautiful  can  be  universal  and  valid,  but  his  the<^>ry, 
elaborate  as  it  is,  is  incomplete  and  defective. 

Schiller  ( 1759-1805 ),  in  the  main  a  follower  of  Kant,  tliough 
dissenting  on  some  points,  was  the  first  to  give  prominence  to 
the  **play  impulse."  from  which  certain  mcxlern  writers  have 
derived  their  th«ory  of  the  "art  impulse."  Schelling,  in  his 
Acsthctik  (written  in  1802),  in  a  reaction  from  the  purely  sub- 
jective position  to  which  Kant's  doctrines  had  been  brought  by 
his  followers,  attempted  to  establish  some  relation  between  the 
object  and  the  subject,  between  the  real  and  the  ideai.  Hege4. 
who  wTOte  perhaps  the  most  elaborate  Ciennan  treatise  on 
13 
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aesthetics,  Schopenhauer,  Hartman  and  Lotze,  to  say  nothing  of 
many  writers  of  less  renown,  brought  the  philosophy  of  the 
beautiful  in  Germany  down  to  the  present  time.  Interesting 
and  valuable  as  their  writings  are  from  the  pomt  of  view  of 
philosophy,  it  must  be  admitted  that  no  general  agreement  as 
to  the  nature  of  beauty  is  to  be  found  in  them. 

French  writers  on  aesthetics  are  for  the  most  part  followers 
of  one  or  the  other  of  the  German  schools.  In  Eng^land,  how- 
ever, the  discussion  of  beauty  is  along  many  different  lines. 
At  first  Lord  Shaftesbury  and  other  early  writers  continue  the 
subjective  analysis,  while  Hogarth,  Burke,  and  their  followers, 
attempt  to  establish  objective  qualities  of  beauty.*  The  dis- 
cussion then  turns  to  one  of  taste,t  and  finally  some  of  the 
more  recent  writers  attack  the  problem  from  the  standpoint  of 
psychology  and  physiolog>*.J  The  *'art  impulse"  as  derived 
from  the  *'play  impulse,''  and  the  place  of  pleasure  and  pain  in 
aesthetics,  now  become  subjects  for  study.  In  the  meantime 
such  w Titers  as  Carlyle,  Ruskin  and  William  Morris  had  aroused 
in  England  a  new  appreciation  of  beauty  in  the  fine  arts. 

In  America  writers  on  aesthetics§  have  not  in  most  instances 
attempted  an  exact  definition  of  beauty;  they  prefer  to  discuss 
where  it  may  be  found,  rather  than  what  it  is.  Among  the 
most  recent  and  suggestive  books  published  in  this  country  are 
Satayana's  "Sense  of  Beauty"  and  Marshall's  **Pain,   Pleasure 

*  Hogarth's  objective  qualities:  fitness,  variety,  uniformity,  regularity, 
symmetry,   simplicity. 

Burke's  subjective  qualities:  smallness  of  size,  smoothness  of  surface, 
variety  of  outlines  in  curves,  delicacy  suggesting  fragility,  brightness  and 
softness  of  colors. 

f  *'Of  the  Standard  of  Taste,"  Hume,  "  Essay  on  the  Nature  and  Princi- 
ples of  Taste,"  Alison,  and  many  other  English  writers,  including  JcflYey, 
Stewart,  liazlitt  and  Hamilton. 

X  "  Principles  of  Psychology,"  by  Herbert  Spencer.  "Studies  in  Psychol- 
ogy and  Aesthetics,"  by  James  Sully,  and  "Physiological  Aesthetics."  by 
Grant  Allen. 

>5  Among  American  works  dealing  with  aesthetics  are  two  essays,"  Nature" 
and  "  Conduct  of  Life,"  by  Emerson,  "  Aesthetics  or  the  Science  of  Beauty." 
Hascom,  '*  The  Science  of  Aesthetics  ;  or  the  Nature,  Kinds,  Laws  and  Uses 
of  Heauty,"  Day,  "The  Beautiful  and  the  Sublime,  an  analysis  of  the  emo- 
tions, and  a  determination  of  the  objectivity  of  Beauty,"  Kedney.  "  Intro- 
duction to  Philosophy"  (Chap,  xii,  on  "Aesthetics"),  Ladd.  See  'A 
Guide  to  the  Literature  of  Aesthetics,"  by  C.  M.  Gayley,  University  of 
California,  for  a  complete  list  of  English,  German,  and  French  works. 
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"If  there  is  a  pleasing  association  there  must  be  first  something 
miturally  pleasing." 

Again  if  Y  =  disinterested  pleasure,  (i)  what  is  pleasure, 
and  when  is  it  disinterested?  (2)  All  disinterested  pleasure 
is  not  aesthetic  pleasure.  (3)  Is  not  aesthetic  pleasure  often  so 
closely  linked  with  pleasure  which  is  not  disinterested  (as,  for 
example,  pride  of  possession),  that  the  two  cannot  be  separated? 
Finally,  if  Beauty  =  X  +  Y -j- Z  +  r/r.,  the  etc,  stands  for 
innumerable  characteristics  and  hence  the  definition  cannot  be 
comprehensive. 

Perhaps  Goethe  1^1749-1832)  was  not  far  wrong  when  he 
said: 

'*  Beamy  is  inexplicable:  it  is  a  hovering.  Hoating  and  glittering  shadow, 
whose  outline  eludes  the  grasp  of  definition. **  And  again:  *' Mendelssohn 
and  others  tried  to  catch  Beauty  as  a  butterlly.  and  pin  it  down  for  inspec- 
tion. They  have  succeeded  in  the  same  way  as  they  are  likely  to  succeeti 
with  a  butiertly.  The  poor  animal  trembles  and  struggles,  and  its  brightest 
colors  are  gone  ;  or  it  you  catch  it  without  spoiling  the  colors  you  have  at 
best  a  stifl".  awkward  corpse.  But  a  corpse  wants  the  life  which  sheds  beauty 
on  evernhing." 

There  is  a  waniini::  aI>«->  t  t  all  students  of  aesthetics  in 
GiX^the's  thouirht  that  there  are  manv  **who  hit  the  tnuh  with 
their  feehngs,  but  often  lose  it  ai^ain  throuLih  their  reasoninir." 

It  the  luitiirt*  oi  ixauty  cann-.-t  Ix?  'ietenmined  by  the  purely 
obicciivf  Trcih'.H.l  ..r  the  THircIy  >iih;cctive  method  it  would  seem 
that  a  v:oni'>:nati..ui  of  the  tw.;.  mii^h.t  prc»mise  better  success: 
that  a  'h^>cu<.>i*.'n  .jt  the  Aesthetical  Meal  might  give  some 
'ietir'te  and  vali!a':ne  results.      But  :«.^  quote  Pr»M.  Ladd : 

■  W'lcp  wv  ..on^^d'.r  rhc  *r'>arn:e;]r  u-h-.:h  ;>iii!«<s< -phv  has  actuallv  jfiven  l*? 
'S.i'.  A  .^:h«.'f«.  j"  IJca'  ^vc  .irv  'i;!  ^i^•^J  a  ..«n«:e  to  admit  its  indefinite  aii'i 
u.""^!*-^:^  !!_;  . ii.r  .i«. f'.-t  R'.->u >>  rr'.-m  ^'r-Hectivt.'  analvsis  attained  b\  none 
«.»r  '!ic  ^  •-..,•,  ■.■>:  ^\"*!vri^  <",'  bc^'jr:<i  r'/.i^«.'riabic  doubt  ta  respect  t«>  import- 
a:u  •  a".  <  ;'a  >«.  i..',  i  .1;'  «.M'ia:  -»  r<  •  t.  perfect  analysis,  in  part  to  the  vtn 
•laiutv    •:    ''ii.  ^.;"  •«.••.:    .1:1..:     -i   -In.-   i:T^.rri  ;r  to  explain   more  than  it  ;s  right  to 

'  ^'^cr-iu'.-i   !'  :*^'.'  .•■a>e  _  I  ::^i>  i^articular  buttert^y  oi  beauty. 

^..^r':e    n  :*':•.•  •>>    -v  ac^r"^ec:c>  have  taken  up  the  discussion  of  taste. 

ri^e  .'1'"  -.1;  i:-^      !  V-  •^'!>:'!H>  'i«ii  ''.isputaiidum.**  seiems  at  tirs: 

•.h..i:u:'':  :••'  ''«.    •I'^^e*  "'v   e\ery:ay  experience.     It  would  seem  as 

•:  '."x-'-    *  vre  y  ■/.'/.'  l>asi>  for  nxoi  standards  of  taste.     Taking 
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an  example  from  each  of  the  five  senses  we  should  expect  the 
average  man  to  prefer  the  moderately  sweet  to  the  intensely 
hitter,  the  softness  of  the  sealskin  to  the  harshness  of  sand- 
paper, the  fragrance  of  the  rose  to  the  smell  of  the  onion,  the 
music  of  a  pipe  organ  to  the  noise  of  the  huzz  saw,  and  the 
beauties  of  a  sunset  to  a  dull  and  dreary  sky.  On  the  other 
hand  it  is  to  be  remarked,  ( i )  that  we  may  pass  from  either  of 
these  extremes  to  the  other  so  gradually  that  we  do  not  know 
when  we  cross  the  dividing  line,  and  much  in  art  lies  in  this 
realm  of  "means  between  extremes."  (2)  That  true  art  is  not 
to  be  judged  by  the  average  man,  and  that  the  verdict  rendered 
in  matters  of  taste  by  the  majority  of  men  is  not  always  a  true 
« )ne. 

It  would  seem,  therefore,  as  if  abstract  discussion  of  taste 
were  as  futile  as  the  discussion  of  beautv  and  for  much  the  same 
reasons.  Tolstoi  in  his  book  **What  is  Art,''  page  41,  puts  it 
thus : 

*'  Hut  all  attempts  to  define  what  taste  is  must  lead  to  nothing  as  the 
rcatler  ma)'  see  both  from  the  history  of  aesthetics  and  experimentally. 
There  is  and  can  be  no  explanation  of  why  one  thing  pleases  one  man  and 
displeases  another  or  vice  versa.  So  that  the  whole  existing  science  of 
aesthetics  fails  to  do  what  we  might  expect  of  it,  being  a  mental  activity 
calling  itself  a  science,  namely,  it  does  not  define  the  qualities  and  laws  of 
art,  or  of  the  beautiful  (if  that  be  the  content  of  art),  or  the  nature  of  taste 
(if  taste  decides  the  (|uestion  of  art  and  its  merit),  and  then  on  the  basis  of 
such  definitions  acknowledge  as  art  those  productions  which  correspond  to 
these  laws,  and  reject  those  which  do  not  come  under  them.  But  this 
science  of  aesthetics  consists  in  first  acknowledging  a  certain  set  of  pro- 
ductions to  be  art  (because  they  please  us),  and  then  framing  such  a  theory 
of  art  that  all  those  productions  which  please  a  certain  circle  of  people 
should  fit  into  it.  There  exists  an  art  canon,  according  to  which  certain 
productions  favored  by  our  circle  are  acknowledged  as  being  art, — Phidias. 
Sophocles.  Homer,  Titian.  Raphael,  Bach,  Beethoven,  Dante,  Shakespeare, 
Goethe  and  others, — and  the  aesthetic  laws  must  be  such  as  to  embrace  all 
these  productions.  In  aesthetic  literature  you  will  incessantly  meet  with 
opinions  on  the  merit  and  importance  of  art.  founded  not  on  any  certain 
laws, — by  which  this  (^r  that  is  held  to  be  gtuxl  or  bad.  but  merely  on  the 
consideration  whether  this  art  tallies  with  the  art  canon  wt-  have  drawn  up." 

We  have  thus  far  arrived  at  two  conclusions,  (  i  )  that  aesthetics 
has  not  defined  beauty  nor,  (2)  established  standards  of  taste. 
If  these  conclusions  be  correct  it  follows,  (3)  that  aesthetics 
has  not  furnished  a  set  of  rules  for  obtaining  aesthetic  results. 
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Indeed  llosanquet  frankly  states,  in  the  preface  to  his  "Histor>* 
of  Aesthetics."  that  "Aesthetic  theory  is  a  branch  of  philosophy, 
and  exists  for  the  sake  of  knowledge  and  not  as  a  guide  to 
practice/*  and  insists  that  **the  aesthetic  philosopher  does  i»: 
commit  the  impertinence  of  invading  the  artist's  domain  with 
an  af^pamtus  billi  of  critical  principles  and  precepts.  Tnt 
opinion  that  this  is  so  draws  upon  aesthetics  much  obloquy, 
which  would  l)e  fully  deserved  if  the  opinion  were  true." 
Prof.  Ladil  writes : 

'*  The  education  of  judgment  in  matters  aesthetic  can  neither  begin  nor 
proceed  through  the  communication  of  rules  for  correct  judgment.  You 
may  tell  me  that  this  or  that  object  is  beautiful,  and  assure  me  that  I  oa^t 
to  know  and  feel  it  to  be  beautiful:  but  if  I  assent  and  say  'It  is  tndtnhi 
beautiful."  when  as  yet  the  object  has  aroused  in  me  no  pleasurable  appre- 
ciation of  its  beautiful  qualities,  I  mean  nothing  of  which  aesthetics  take* 
account.  I  mean  sorneihin;^  different  from  and  far  less  than  you  wish  me 
to  say.  The  only  reco^nized  right  standard  of  judgment  in  matters  of 
aesthetics  is.  therefore,  the  pleasurable  feeling  of  appreciation  in  those  wbi^ 
have  most  cultivated  this  feelini:.*'     iKlrcJuKtivm  tc  PAx/tysr/Ar.  p.  331. 

Mr.  Marshall  may  have  the  same  thought  in  mind  when  he 

nKi''\e<  the  m  rncuhat  sweeping:  statement: 

"  A  ireat  -.lea!  ^*  lift 'it:. -n  h.i>  '■een  •^i\t:v.  ':•}■  thinkers  in  the  past  to  tn-:? 
su'i-'ec:  .«:  acsthe:i:>.  ■  u:  :  .^r  .ill  thai  we  dnJ  •.■ur>elve>  t-.-day  without  itsr 
>-::e;v.c    ■*    i'-.'^th«.t:;>.    j':j  w  '^.^ut  -ir:v   :h.*  ■<..»:.  nv  ■  :   art  which   is  cctiiirc- 

I:  1ki<  <c<.!:X'1  w  ryr  uivle,  erven  a:  the  risk  oi  ^^eing  tedious. 
to  i:ivt.  y. ^i:  ^  v^iitTiiwc  •  '  ::x'  'iitficiilty  aestheticians  have  e.xperi- 
cpjc«:  \r.  :^y.iMz  -•  •  'ictcrT^vrK-  :1k-  natiirv:  r-t  heaiitv  and  the  stan*!- 
ar'-x  .f  ::i^:t..  :ri.!  :  ■  >  r::  •  u:  t'la:  t- •«.'  much  >h«.'uld  not  W 
e\;vc:«.':  •  r  a«:'^:!v. t:«:^  "i  :!'c  \\ay  •  t  naies  t'-r  ;^i«iance  in 
jTuvcc  !  'x-rv  !^  -4  r-.'-x-it  r77y>tici>ni  aN>ut  art  criticism. 
[';-.;.  -M^r'-v-TK-i^  '\''.'r  •'. 'v;ch  T'-nr  art  critic  ijives  his  verdict 
!c:i'-  "':  :  -r.'\r  :'\i:  '/x-r-c  -rii-r  '-^e  a  science  up<>n  which  he 
'  a^v^  ■'>  ;r'*.-ci-i!'-.  *  r:  :'x  :r'j«;i:cTic\  with  which  such  critics 
"i  .'■'■i  •-.u*'\^.  \  i\v^  *:x  ::T]:TL'^>i«-n  that  it  there  is  such  a 

^c ','  .'.     :     -     •   ;     •      .■■"     ^\..i.:r    -ciLtx^e.      T'>  the  average  man 
*x  -•■•«'       •  n,^:   'j'l.-x  •>-  \:«!i:a'ic  :'V:erly  in  clearing  away  s^jme 


■^  .  '    '^ 
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sickration  is  utility,  and,  as  to  construction,  that  it  should  be 
governed  by  stability.  Beyond  this  there  is  no  agreement  as 
to  elements  and  no  recognized  basis  of  criticism  other  than  that 
of  archaeological  correctness." 

If  recognized  usefulness  is  essential  to  architectural  beauty, 
it  is  obviously  essential  to  beauty  in  engineering  structures. 
Usefulness  in  itself  may  not  be  so  important  in  aesthetic  impres- 
sion as  is  the  presence  of  the  useless  detrimental  to  it.  A 
itscless  thing  prominent  in  any  engineering  design  gives  a  shock 
which  will  mar,  if  not  prevent,  aesthetic  impression. 

Few  will  agree  with  Ruskin  (Lamp  of  Architecture),  when 
he  savs  that  it  is  the  addition  of  the  useless  features  such  as 
mouldings  and  carvings  which  makes  architecture  more  than 
mere  building. 

Instead  of  emphasizing  the  useless,  the  engineer  must  avoid 
it  altogether  unless  it  can  be  made  to  appear  useful.  Mould- 
ings and  copings,  for  example,  may  not  be  useful,  but  they 
appear  to  be  useful  because  they  seem  to  unite  the  structure 
horizontallv. 

*'The  needs  and  pleasures  of  man  are  the  environment  to  which  the 
structure  must  be  ada;)te(l.  Determinate  forms  thus  establish  themselves 
and  the  eye  becomes  accustomed  to  them.  The  line  of  use.  by  habit  of 
apperception,  becomes  the  line  of  beauty."  Santayana  in  TAt'  Stnst'  oj 
Beauty,   p.  1 62. 

It  is  (loul)tful  if  the  engineer  is  ever  justified  in  sacrificing 
utility  for  beauty.  The  true  solution  lies  in  making  the  useful 
beautiful.  \'ictor  Hugo's  words,  that  the  beautiful  is  as  useful 
as  the  useful,  will  then  l)e  true  in  a  broader  sense  than  he 
intended. 

.St.mjujtv. — The  feeling  of  fear  is  fatal  to  pleasurable  im- 
pression, hence  a  structure  which  ap]>ears  to  be  unstable  cannot 
be  beautiful.  So  careful  were  the  Greeks  in  this  respect  that 
even  in  their  sculj)ture  careful  measurements  reveal  the  fact 
that  the  center  of  gravity  of  a  figure,  poised,  for  example,  on 
one  foot,  is  exactly  where  it  should  be. 

The  t(H)  llat  elliptical  arch,  or  one  with  little  depth  at  the 
crown,  is  rarely  pleasing  when  it  supports  a  heavy  load,  even 
thouLdi  theoretically  it  is  safe.  The  abutment  from  which  an 
arch  sprint::?,  or  a  ])icr  lietween  two  arches,  shoyld  be  massive 
so  that  it  may  convey  the  impression  that  the  thrust  is  amply 
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provided  for.  Many  arch  bridges,  though  perfectly  safe,  are 
aesthetically  defective  in  that  respect. 

IJroad  foundations  and  a  decided  batter  in  high  masonry 
abutments,  piers  or  retaining  walls  are  aesthetically  pleasing 
iR'cause  they  increase  the  sense  of  stability  as  they  do  in  fact 
increase  stability  itself.  Emphasis  of  horizontal  courses  or  lines 
near  the  base  of  any  structure  conveys  the  impression  of  uni- 
f()mi  distribution  of  load,  and  hence  is  pleasing.  Thus  it  is 
that  in  designing  structures  to  carry  loads  the  engineer  must 
l>e  governed  not  alone  by  laUs  of  statics,  but  by  the  law  of 
aesthetics,  that  the  sense  of  security  and  stability  may  also  be 
gratified. 

pR()E»ORTiON. — After  utility  and  stability  there  are  .several 
elements  of  aesthetic  design  alx)ut  equally  imix)rtant.  One  of 
these  is  proportion.  Limfted  in  his  use  of  color  and  material, 
the  engineer  must  depend  ujx)n  proi)ortion  as  much,  if  not  more, 
than  the  architect. 

ProiK)rtion  is  based  on  mathematical  princii)les,  yet  all 
attempts  to  establish  fixed  rules  are  incony)lete  and  unsatisfac- 
tory. Like  beauty  itself,  proportion  escajxrs  analysis.  Xo 
nation  has  had  the  knowledge  of  it  shown  by  the  Greeks,  and 
Classic  Architecture  has  been  called,  because  of  its  mathemat- 
ical properties,  "Frozen  Music."  And  so  their  sculpture  and 
architecture  alike  have  been  subjected  to  careful  measurements 
in  the  hope  that  the  art  of  proportioning  might  Ik*  re-discovered, 
and  many  surprising  and  useful  results  have  l>een  obtained.  For 
example,  in  the  Parthenon  it  is  found  that  many  pro|x)rtions 
have  a  common  difference  of  fi\w  as  g./,  4:9,  or  9:14.  lUx^ks 
full  of  like  results  determined  by  actual  measurement,  have  been 
published.  Standards  thus  established  are  valuable  as  far  as 
tliey  go,  but  they  are  variable  and  must,  in  most  cases,  be 
atlapted  to  modern  conditions.     T(^  quote  Prof.  Raymond: 

•*  I  believe,"  says  the  Greek  scholar.  **in  usiii^  the  proportion  7:  12  or 
9  14,  because  the  Greeks  used  it.  This  kind  of  arkjumeni  may  do  f»)r  a 
pedai^ogic  Hellenist,  but  it  will  not  do  for  a  practical  architect.  If  the 
Greeks  used  this  or  any  other  proportion,  they  had  a  reason  for  doin^j  it. 
If  the  architect  of  our  day  uses  it  witliout  this  reason  he  will  use  it  iriation- 
ally  and  very  likely  erroneously."* 

*  From  Proportion  ami  Harmony  of  Lin*  and  Color,  >)y  Raymond.  A  very 
complete  treatise  on  proportion. 
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Attempts  have  been  made  to  determine  experimentally  what 
in  given  instances  are  the  most  pleasing  proportions.  Fechner, 
for  example,  by  testing  a  large  number  of  people  tried  to  estab- 
lish the  "golden  cut"  or  the  most  pleasing  proportions  into 
which  a  straight  line  could  be  divided,  and  also  what  propor- 
tion, height  to  length,  a  rectangle  should  have.  But  such 
experiments  have  as  yet  been  of  little  practical  value. 

Ruskin  says,  "The  man  who  has  eye  and  intellect  will  invent 
beautiful  proportions  and  cannot  help  it,  but  he  can  no  more  tell 
us  how  to  do  it  than  Wordsworth  could  tell  us  how  to  write  a 
sonnet. '^ 

Nevertheless  Ruskin  thinks  two  or  three  general  laws  of  pro- 
portion worthy  of  mention.  He  points  out  the  connection  of 
proportion  with  vertical  division,  holding  that  buildings  or  parts 
of  buildings  should  never  be  divided  vertically  into  halves, 
thirds,  or  other  equal  parts.  He  thinks  that  proportion  is 
between  three  parts  at  least ;  that  it  is  not  enough  to  divide  a 
building  unequally,  but  that  it  must  be  divided  into  at  least 
three  parts.  And  finally  he  believes  "that  all  that  has  been 
written  and  taught  about  proportion,  put  together,  is  not  to  the 
architect  worth  the  single  rule,  well  enforced,  'have  one  large 
thing  and  several  small  things,  or  one  principal  thing  and  several 
inferior  things,  and  bind  them  well  together.'"  (Lamp  of 
Beauty. ) 

Ruskin  states  elsewhere  that  it  "is  just  as  rational  an  attempt 
to  teach  a  young  architect  how  to  proportion  truly  and  well,  bv 
calculating  for  him  the  proportions  of  fine  works,  as  it  would 
be  to  teach  him  to  comj)f)se  melodies  by  calculating-  the  mathe- 
matical   relations    of    the    notes    in    Beethoven's     Adelaide    or 
Mozart's  Requiem."     Such  a  statement  as  this  is  but  half  the 
truth,  and  by  ignoring  the  other  half  it  may  lead  the  reader  tu 
a  contempt  for  all  fundamental  rules.     As  Beethoven  must  have 
had  a  knowledge  of  the  fundamental  laws  of  harmony,  so  the 
designer  nuist  acquire  a  knowledge  of  the  laws  of  proiK>rti<>n. 
The  engineer  who  (l(X*s  not  have  it  by  intuition,   mav  at  least 
become    familiar    with    pleasing   proportions    and    with    funda- 
mental   laws   as   i)ointed   out   by    writers    who   have    examined 
masterpieces  with  this  end  in  view.     In  this  way  one  may  brinj: 
his  sense  of  proiX)rtion  under  conditions  for  proper  developnien: 
and  growth,  even  though  he  r^y  not  discover  manv  fixed  laws. 
It  is  difficult  to  see  what  else        .an  do. 
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ends  of  each  sing^le  member.  Thus  the  end  of  a  column  was 
emphasized  shortly  before  its  occurrence  by  a  hori2:ontal  ring 
or  succession  of  rings,  as,  for  example,  the  astragal,  while  a 
plate  (aljascus)  separated  support  from  load  (column  from 
entablature).  We  see  examples  of  emphasis  of  structural  lines 
all  about  us.  Indeed  it  is  one  of  the  beauties  of  the  arch  that 
it  indicates  in  itself  the  line  of  force  within  it. 

While  the  principle  of  making  structural  outlines  conform  to 
existing  stresses  is  important,  it  cannot  be  relied  upon  to  create 
aesthetic  impression.  The  ugliness  of  the  Forth  Bridge  is 
somewhat  modified  in  the  mind  of  the  engineer  when  he  con- 
siders how  well  adapted  are  the  great  cylindrical  lower  chords 
in  the  cantilevers  to  compression,  and  the  latticed  boxed  girders 
in  the  upper  chords  to  tension,*  but  this  analysis  of  stresses 
is  seldom  present  in  the  mind  of  the  ordinary'  observer.  On  the 
other  hand,  it  is  equally  dangerous  aesthetically  to  insert  "for 
looks"  a  member  which  takes  no  stress.  In  one  of  the  largest 
and  most  costly  churches  in  Xew  England  there  is  an  amusing 
example  of  members  inserted  for  "architectural  effect.''  From 
the  top  of  each  of  the  tall  columns  supporting-  roof  trusses  a 
heavv  brace  was  extended  to  the  side  wall.  It  was  evident 
that  it  could  take  no  stress,  but  if  there  had  been  compression 
in  it,  at  all  in  proportion  to  the  size  of  the  brace,  either  the 
column  would  have  been  pushed  over,  or  a  hole  punched  througb. 
the  side  wall. 

Dktatls — Decoration. — It  is  obviously  narrow  to  condemn 
all  decoration.  Ruskin,  lover  of  decoration,  writing-  of  modern 
architects,  thunders  in  his  blunt  and  impulsive  way  : 

•*  Not  beinjf  able  to  decoraic  the  block  when  they  have  g^ot  it,  thcv  declare 
that  decoration  is  a  'superficial  merit.'  Yes,  ver>' superficial.  Eyelashc: 
and  ejebrows.  lips  and  nostrils,  chin-dimples  and  curling  hair,  are  al) 
superficial  things,  wherewith  Heaven  decorates  the  human  skull:  makintr 
the  maid's  face  of  it,  or  the  knight's." 

It  mav  be  noted  in  this,  his  own  illustration,  the  beautifvine 
features  are  useful  not  useless,  as  Ruskin  would  have  the  dis- 
ting'uishinjT;'  ornamental  features  of  architecture.f 

*  See  Mr.  Hakers  defense  of  the  Forth  Bridge  from  the  point  of  view 
of  aesthetics. 

+  For  extreme  views  of  Ruskin  on  the  importance  of  detail,  and  what  is 
and  what  is  not  ornament,  see  Sevcfi  Lamps  of  ArchiUctttre  (especiallv  Lamp 
of  Sacrifice  and  Lamp  of  Beauty),  als(^  Stones  of  \'enic€. 
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Man  is  so  accustomed  to  nature's  methods  that  the  work  of  his 
own  hands  offends  because  it  seems  artificial,  that  is,  unnatural. 
x'Xs  an  example  of  this  Marshall  writes : 

"All  of  nature's  lines  are  affected  by  the  power  of  gravitation.  It  seems 
clear  to  me  that  the  relative  grace  of  the  suspension  bridge  and  of  the  canti- 
lever truss  is  principally  determined  by  the  fact  that  the  catenani'  curve  in 
the  one  case  presents  nature's  pendant  form,  while  the  strutted  extensions 
of  the  cantilever  bring  to  us  other  lines  than  those  with  which  she  has 
educated  us." 

Mr.  Van  Brunt  writes  in  De  Pontibus: 

"The  modern  steel  girder  or  cantilever  bridge,  while,  according  to  our 
present  knowledge,  it  is  perfectly  adapted  to  its  uses  and  functions,  is  in 
nearly  ever>'  case  an  offense  to  the  landscape  in  which  it  occurs.  Its  lines, 
since  they  have  ceased  to  be  structural  curves,  have  become  hard  and  ascetic 
mathematical  expressions,  and  have  not  been  brought  into  any  sj*mpathy 
whatever  with  the  natural  lines  of  the  stream  which  it  crosses,  of  the  oppo- 
site banks  which  it  connects,  of  the  meadows,  forests,  and  mountains  among 
which  it  is  placed.  All  sylvan  effects  of  harmony  are  shocked  by  its  dis- 
cordant intrusion." 

This  is  true,  but  on  the  other  hand  as  one  becomes  familiar 
with  an  unnatural  object  he  becomes  more  used  to  it,  that  is, 
it  becomes  more  and  more  natural  until,  perhaps,  it  ceases  to 
be  painful  and  may  become  pleasureable.  This  sug-g-ests  the 
element  of 

Association'. — There  is  a  school  of  writers  on  aesthetics,  of 
whom  Alison  was  an  example,  to  which  this  element  of  Asso- 
ciation seems  to  be  the  basis  of  beauty,  and  hence  l)eautv  a 
matter  of  taste.  This  much  at  least  is  true,  that  individual 
standards  of  beautv  are  without  doubt  influenced  bv  association. 
For  example,  a  civil  engineer  may  look  for  beauty  in  the  per- 
manent stability  of  a  structure,  while  the  mechanical  engineer 
may  see  it  in  the  rhythmic  motion  of  a  machine.  The  architect 
finds  beauty  in  massing  and  proportion ;  the  sculptor  in  fonn. 
light  and  shade,  expression  ;  the  painter  in  composition,  color, 
idea.  Thus  through  all  the  arts — and  among  people  everv- 
whcre.  the  principle  of  association  is  at  work  and  individual 
taste  is  largely  governed  by  it.  The  values  of  such  elements 
as  utility,  stability,  symmetry  and  proportion  spring  more  or  les£ 
fn>m  association.  The  principle  of  association  is  a  valuable 
check  to  the  craze  for  novelty,  and  compels  the  new  in  art  to  win 
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its  way  if  it  is  to  l)e  permanent.  Subtle  as  is  this  element,  it 
must  he  reckoned  with  in  all  aesthetic  design. 

Tritii. — Some  writers  on  art  have  also  emphasized  the  ele- 
ment of  truth.  This  element  finds  its  extreme  illustration,  per- 
haps, in  certain  Greek  sculpture,  where  the  back  of  a  statue  was 
as  carefully  carved  as  the  front,  although  the  back,  placed 
against  a  temple  wall,  was  never  intended  to  be  seen.  On  the 
otlier  hand,  the  triglyph  in  lireek  architecture  may  be  cited  as 
an  example  of  untruth.  These  triglyphs  correspond  to  the  ends 
of  ceiling  l)cams  in  primitive  wooden  construction,  but  being 
of  stone  cannot  really  be  the  projecting  ends  of  beams.  This 
is  so  evident  that  thev  deceive  no  one,  nor  were  thev  intended 
to  ileceive,  but  they  were  retained  because  they  added  beauty  to 
the  whole  frieze.  Surely  such  untruth  as  this  is  justifiable. 
The  white  lie  is  harmless  when  so  perfectly  apparent.  There 
is,  however,  a  difference  between  untruths  never  intended  to 
deceive  and  actual  deceit. 

Ruskin  earnestly  protests  against  the  latter  in  his  Lamp  of 
Truth.  He  broadly  groups  architectural  deceits  under  three 
heads. 

(  I )  The  suggestion  of  a  mode  of  structure  or  support  other 
than  the  true  one. 

( 2 )  The  painting  of  surfaces  to  represent  some  other  material 
than  that  of  which  they  actually  consist  (as  in  marbling  w(xk1), 
or  the  deceptive  representation  of  sculptured  ornament  ujx^n 
them. 

(3)  The  use  of  cast  or  machine  ornaments  of  any  kind. 
Mr.  \'an  Brunt  writes  in  Dc  Poutibus  (p.  42)  : 

"The  archiicct  will  not  find  ii  difficult  to  a^jrce  with  his  brother  the 
cnfl^ineer.  that 'a  mask  of  ornamental  cast  iron,  coverint^  the  essential 
features  of  a  structure  in  order  to  force  upon  it  an  eflfect  of  grace,  is 
illogical  in  the  extreme." 

On  the  other  hand,  it  is  sometimes  l)est  to  cover  up  the  skeleton 
of  a  structure,  as  Mr.  Russell  Sturgis  points  out  in  a  pajyer  read 
before  the  Society  for  Promotion  of  Engineering  Education 
Ton  ** Aesthetics  in  Designing").  He  says  in  speaking  of  a 
certain  kind  of  work : 


«• 


Moreover,  the  engineer  has  to  build  on  time,  to  build  and  to  plan  also 
and  to  calculate  and  decide,  working  always  under  a  time  penalty.  Work- 
ing so,  planning  so.  he  has  only  one  way  open  to  him  as  far  as  I  can  see — 
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he  has  to  build  a  structural  shell  or  skeleton,  mass  or  framework,  and  then 
to  cover  it  up  with  terra  cotta  and  sheet  metal,  covering  brickwork,  without 
with  fine  stucco;  tiling  and  marble  slabs  within.  There  is  a  school  of  design 
in  that,  and  one  based  upon  the  traditions,  too,  if  we  understood  the  tradi- 
tions aright.** 

Also  we  read  in  Sense  of  Beauty: 

"We  learn  to  value  truth  more  and  more  as  our  love  and  knowledge  of 
nature  increase.  But  fidelity  is  a  merit  only  because  it  is  in  this  way  a 
factor  in  our  pleasure.  It  stands  on  a  level  with  all  other  ingredients  of 
effect.  When  a  man  raises  it  to  a  solitary  preeminence  and  becomes  incapa- 
ble of  appreciating  else,  he  betrays  the  decay  of  aesthetic  capaciU'.  The 
scientific  habit  in  him  inhibits  the  artistic.*' 

In  conclusion  then,  it  would  seem  that  the  engineer  should 
avoid  all  sham,  deceits  and  downright  lies  in  designing^,  but 
that,  on  the  other  hand,  truth  is  but  one  of  many  elements  of 
design,  and  to  these  elements  it  may  be  properly  subordinated, 
when  by  so  doing  the  beauty  of  the  design  is  undoubtedly 
enhanced.* 

Shock. — When  we  are  told  that  the  avoidance  of  shock  is 
necessary  to  aesthetic  impression,  w-e  are  given  a  more  important 
and  helpful  rule  than  at  first  appears.  It  is  true  that  not  all 
shock  is  painful,  indeed  pleasant  shock,  "if  caused  by  the 
emphatic  emergence  of  an  interesting  object,  gives  the  effect 
of  the  picturesque,  but  when  it  comes  with  no  compensation  it 
gives  us  the  feeling  of  ugliness  and  imperfection. "f  In  the 
lack  of  symmetry,  of  utility,  of  the  appearance  of  stability,  it  is 
the  shock  of  not  seeing  what  from  association  we  feel  that  we 
ought  to  see,  that  offends  our  sense  of  beauty.  Schiller  wrote 
"beauty  can  tolerate  nothing  abrupt  or  violent,"  which,  perhaps, 
sums  up  the  whole  matter. 

Excesses. — Shocks  most  often  result  from  excesses  and  it  is 
here  that  Aristotle's  great  principle  of  means  between  extremes 
is  well  illustrated  in  the  phenomena  of  the  beautiful.  Excesses 
lack  the  element  of  permanence  and  for  this  reason,  if  for  no 
other,  should  be  avoided  in  designing. 

SrkPRiSE  and  Novelty  are  often  pleasurable  shocks.  The 
pun  and  other  fonns  of  wit  depend  upon  pleasurable  surprise. 

*  See  article  on  *'  Truth  '*  in  Dictionary  of  Architecture  and  Building  for  a 
more  elaborate  discussion. 

f  Pain,  Pleasure  and  Aesthetics,  p.  141. 
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popular  song  pleases  at  first  but,  to  use  the  common  expression, 
we  soon  become  "sick  of  it,"  and  it  is  noticed  that  once  such 
a  song  has  had  its  run,  it  is  seldom  revived.  The  popular  sales 
of  a  book  is  no  criterion  of  its  value  as  an  art  product  for  the 
same  ^•eason.  These  things  lack  permanence.  But  Beethoven 
and  Mozart  in  music,  Raphael  and  Titian  in  painting^,  Hcxner 
and  Shakespeare  in  literature  are  among  names  which  suggest 
permanence.  The  permanence  of  the  teachings  of  Christ 
through  the  ever  changing  conditions  under  which  men  live 
is  evidence  of  the  authority  of  those  teachings.  These  illustra- 
tion are  intended  to  show  the  value  of  permanency.  But  time, 
and  a  very  long  time,  is  needed  to  determine  zvhat  is  permanent. 
The  experiment  must  extend  over  centuries.  Hcrnce  men 
search  history  to  find,  if  they  can,  what  elements  in  art  are 
permanent.  "Ancient  work,"  writes  W.  R.  Lethabj*,  "should 
be  properly  used  as  a  body  of  ready-made  experiment  and  as 
•  a  glass  for  self-criticism." 

But  shall  we  venture  on  nothing  new?  Shall  we  not  pro 
g^ess?  Yes,  but  to  quote  Dr.  T.  T.  Munger,  "Progpress  is  not 
a  blind  rushing  into  the  future ;  nor  is  it  living  in  the  light  of 
the  present  alone.  Progress  consists  in  carr\-ing  all  that  is 
good  in  the  past  along  with  us  into  the  future."  Not  that  pro- 
gress lies  in  the  repetition  of  the  past,  but  in  the  addition  to 
whatever  the  past  has  handed  down. 

Engineering  in  these  days  has  to  do  with  much  that  is  new. 
Progress  is  in  the  air  and  men  are  busy  ever}* where  with  experi- 
ments. In  striving  for  aesthetic  results  in  engineering  design 
it  is  well  to  remember  that  although  the  type  of  structure  may 
be  nezi'  the  principles  of  aesthetics  are  very  old. 

From  the  past  we  get  authority  and  to  it  we  must  add  reason. 
To  again  quote  ^Ir.  Lethaby:  "All  criticism  of  art  which  is 
not  a  mere  expression  of  *taste'  comes  to  this:  it  is  either  a 
statement  of  authority,  or  it  examines  a  work  'according  to 
reason.' " 

Preliminary  Drawings. — Too  much  dependence  upon  pre- 
liminar}*  drawings  has,  in  the  past,  led  to  serious  mistakes,  anil 
too  often  a  design  which  looked  well  on  paper  has  been  disap- 
pointing when  carried  to  completion.  There  are  two  reasons 
for  this :    ( i )  The  preliminary  drawings,  as  well  as  the  working 

*  Dictionary^  etc.,  p.  774. 
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the  beautiful  lines  of  a  structure,  or  to  harmonize  its  otherwise 
discordant  features.  (See  Luxemburg  Bridge  Engineering 
Xews.  March  6,  1902.) 

The  EtoxoMFCAL  and  the  Beautiful. — In  engineering,  at 
least,  no  discussion  of  aesthetics  ought  to  omit  or  e\'ade  the 
question  of  cost.  It  must  be  admitted  that  competition  on  the 
one  hand,  and  insufficient  appropriations  on  tlie  other,  often 
prevent  the  engineer  from  gratifying  his  own  taste  in  design- 
ing. TiK>  often  it  is  all  he  can  do  to  secure  utility,  strength 
and  ilurability,  without  exceeding  the  cost  limit.  But  even  in 
such  cases  there  is  still  some  freedom  left  in  which  to  avoid 
glaring  aestlietic  defects  even  though  positive  beauty  may  not  be 
atiaineil.  A  design  negatively  aesthetic  is  better  than  one  posi- 
tively ugly. 

rhere  is  cv^mion  als«^>  in  the  thought  that  if  history-  repeats 
itself  il  will  ikh  Ih.*  long  before  the  .\merican  people  vriW  be 
glad  to  jKiy  lor  beauty.  The  young  nation  has  been  busy  in 
providing  for  its  physical  wants,  and  in  amassing  wealth.  It 
has  alrx^avlv  Ixrcun.  however,  to  turn  its  attention  to  the  less 
imj^rutive  ikxv.s.  of  which  beauty  is  one.  for.  as  some  one  has 
s;ii.!.  "ir.ar.  :>  ::.':  o::!\  ':x:a:::> -*  vin^:.  he  is  beauty-hungn*/' 
Ft\>ixt::\   r./c    ••!*'.   v-:a;'-^>  a  r-irir.  :     irrariiv  its  c^a^"ing:  f"^!" 

«...  ■.  _  *.. 

lv:ii::>.  *■*,::  ::  v*:^"  i:rj.^t>  j^:;.  Vvi;- >  fr  i\rrr'':' :r»::  i»i  jrt  as  in 
other  :':":':^>  lic-*..^.  v^  >v^r  .:>  cr.«vhs  in  a  nations  life. 
j.*:"->-n:<:-/.  >v^L'r' •*'<;.  j.>r:.  r^Vui"-^- !  " . ;  j. rrcsp^.-n-iing  pen«>i5  in 
J.:".  .•:  ;:\'XT:r*c!':  j." ,:  .'>.Jl  -.  ":j.'.  r  alrri'.'s:  in^■a^iabiy  resulted 
:•-'  J.    i:-^::'*.^"-  d*"      .::.*:  '■.."*    ^"zj.:  j.->:r.et:v  train  f 'r  the  whc'le 


.   .     >  ,L M."^'     "c    ::  :^'..-:u:'^-:.    :':At:!Vcr.  wnicc  seems  to 


'^  '  -•       '':'::::.'!     !>  \- li      Emcrsjn.  held  thai  the 

:.    -v<*^^  '  -'*          '"  >  •' J     ":c    :coL"jse  in  :he  ev>Iurion  of 

•-  ^    '.^^  -  X  ■  -     •-  ^    •    ^l:.-'  ••  '^>.  y^— '   because  man  is  o.xistantly 

A       '  ^    XA  •      .:  ^     .    r-  !M"T^  ::Te  m:^*;'.  an*!  Dajrtiv  t>?causc  ol 

v>>  V  .'..-.  \:   ;-    ■  *t;     ^co  iriir  '^tu-itnful  r-'   -15.     But  after 

-I            ^v  ^    :     i::'    'X  '."^z:'    JO  uc meal  ls  als>  the  mily 

x.v  V  ■     ^t:'!.  .i>  ■ :  d    .'  ♦i-i^'veii  t'TTce  uere  at  wc-rk 

.■•    ^     V,    '^  '^     \^Li.t      I    .^ '  ait:i;it   tilt:  re<uit>  •;•£  nrar/s  Lab?: 
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teaching  us  better  and  at  the  same  time  eHminating  the  ugly. 
The  work  of  the  sanitary  engineer  in  cleaning  and  purifying 
the  surroundings  of  man  for  hygienic  reasons  (which  are  als*: 
economic  reasons ) ,  at  the  same  time  beautify  those  surround- 
ings. The  railway  companies  will  realize  that  it  is  cheaper  to 
keep  tunnels  free  from  smoke  than  not  to  keep  them  free  from 
collisions,  and  so  tunnels  will  become  less  ugly  and  disagree- 
able. Ruskin  thinks  that  "no  A'enetian,  or  Italian,  or  French- 
man, or  Englishman  is  likely  to  know  or  care  more,  whether 
any  God-given  cloud  is  white  or  red ;  the  primal  effort  of  his 
entire  existence  being  now  to  vomit  out  the  biggest  black  one 
he  can  pollute  the  heavens  with :"  but  that  too.  in  the  economy 
of  things,  will  p)ass  away  and  the  people  of  our  cities  will  enjoy 
the  true  beaut v  of  the  skv. 

Gas  and  electricity  on  our  streets  are  cheaper  than  crime 
and  accident,  and  so  our  cities  have  become  beautiful  by  night. 
Railways  find  it  a  good  business  proposition  to  make  stations 
and  equipment  aesthetically  attractive.  The  same  is  true  of 
great  stores,  theaters,  hotels  and  other  places  for  public  use. 
Even  whole  cities  are  coming  to  realize  that  it  is  good  economy 
to  spend  money  m  making  themselves  attracth'c  abiding  places. 
World's  fairs  and  expositions,  though  in  themselves  usually 
financial  faihires.  are.  commercially  and  otherwise,  good  invest- 
ments, anil  act  at  the  same  time  as  p*>werful  agents  to  ditluse 
a  truer  sense  oi  heautv  throuirhout  all  nations.  Thus  it  is  that 
in  economy  beauty  finds  a  [x»werful  ally. 

But.  it  may  be  urged,  there  are  some  things  in  engineering 
design  that  are  apparently  best  adapted  for  their  purpose,  and 
yet  seem  inherently  ugly:  structures,  for  example,  which  no 
ani«»unt  oi  elimination  of  the  ugly  can  ever  make  beautiful. 
True,  hut  is  it  not  p«,>ssible  that  these  structures  themselves 
are  r«.»  he  fliminated?  The  "himip"  in  a  swing  bridge  has 
eva«lcd  all  attempts  to  beautify  it.  although  its  ugliness  may 
be  somewhat  sof teneil.  but  the  hump  is  essentia!  to  the  swing 
bridge.  Ves !  hut  is  the  swing  bridge  itself  essential?  Dare 
we  sav  thai  it  will  ni;^t  he  Si^^oner  or  later  displaced  by  the 
roller  lift  «.>r  hv  >«.nue  other  f«>nu  which  will  be  at  the  same  time 
more  ^.v«MU'niical  anvl  more  beautiful?  The  ugly  cantilever  is 
iiiviue'  \^av  ti.»  the  ^usuensi-n  hridg:e  and  the  arch. — if  it  is  uglv 
K'voiul    repair   it    may    .lisappear   entirely.     The   homely  plate 
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Form,  Structural  Form,  Details,  Decoration,  Color,  Contrast, 
Vividness  of  Impression,  Harmony,  Imitation,  Association, 
Truth,  Avoidance  of  Shock,  Novelty,  Originality,  Permanency, 
Preliminary  Drawings,  and  Economy. 

The  sense  of  beauty,  like  all  culture,  is  subject  to  growth, 
and  growth  requires  titne.  It  may  be  hastened  by  right  condi- 
tions, an  important  one  of  which  is  light  It  paj's  to  read,  for 
example,  John  Ruskin.  though  one  may  not  ag^ee  with  him 
in  much  that  he  writes,  for  the  man  that  awakened  all  England 
from  lethargy  in  matters  of  art  ought  at  least  to  stimulate  the 
individual  to  seek  light.  The  study  of  architecture  is  another 
fniitful  source  of  inspiration.  And  so,  busy  as  he  is,  the  engi- 
neer can  shape  his  reading,  and  so  maintain  a  receptive  attitude 
of  mind,  as  to  develop  that  true  sense  of  beauty  which,  after  all, 
is  necessary  to  aesthetic  design. 

There  lived  in  the  fifteenth  century  a  man  by  the  name  of 
Albrecht  Diirer.  He  was  perhaps  the  first  artist  in  Europe  to 
study  nature  carefully  for  its  own  sake,  and  with  a  view  to 
making  it  a  subject  of  art,  and  among  other  things  this  is  w-hat 

he  wrote: 

# 

"Beauty  dependeth  on  many  things.  When  we  wish  to  bring  it  into  our 
work  we  find  it  very  hard.  We  must  gather  it  together  from  far  and  wide.  . . . 
Out  of  many  beautiful  things  something  good  may  be  extracted,  even  as 
honey  is  gathered  from  many  flowers.  The  true  mean  lieth  between  too 
much  and  too  little.  ...  I  apply  to  what  is  to  be  called  beautiful  the  same 
touchstone  as  that  by  which  I  decide  what  is  right.  .  .  .  No  man  living  can 
grasp  the  whole  beauty  of  the  meanest  living  creature.  .  .  .  We  find  in  Nature 
a  Beauty  so  far  surpassing  our  understanding  that  not  one  of  us  can  fullv 
bring  it  into  his  work." 

Five  centuries  later  we  find  men  still  of  the  same  mind,  and 
in  a  recent  editorial  in  the  Outlook  we  read: 

"God  made  the  world  beautiful:  man  in  his  ignorance  has 
made  it  in  many  places  repulsively  ugly;  man  in  his  wisdom 
must  undo  the  work  of  his  ignorance  and  make  the  world,  so 
far  as  he  has  anything  to  do  with  it,  beautiful." 

The  President:  If  there  is  no  discussion  I  would  like  to 
call  upon  Mr.  Bond. 
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thousandths  of  an  English  inch.  He  then  multiplied  it  by  ten, 
giving  the  centesima,  and  by  a  little  variation,  owing  to  a  slight 
difference  in  size,  to  compromise  matters  no  doubt,  he  obtained 
by  multiplying  by  ten  a  virgula,  which  was  equal  to  7.290 
inches.  This  multiplied  by  ten  produced  the  virga  or  rod, 
and  was  equal  to  exactly  six  feet,  showing  that  at  that  time  it 
was  necessary  to  adopt  certain  well  known  units  with  which  the 
people  were  familiar.  This  multiplied  by  ten  gave  the  decuria, 
or  cable,  which  was  equal  to  61  feet.  Allowing  for  a  little 
variation,  the  next  unit  was  the  centuria,  or  furlong^,  equal  to 
608  feet.  Then  by  further  multiplying  by  ten,  he  obtained  the 
milliar,  or  nautical  mile,  which,  curiously  enough,  is  the  nautical 
mile  recognized  to-day,  and  is  correct  within  .26  of  a  foot. 

This  priest  showed  wonderful  originality  in  other  ways,  for 
he  also  experimented  with  the  pendulum  for  establishing  the 
exact  length  of  the  standard,  and  conducted  a  great  many  inter- 
esting experiments  to  determine  this,  which  were  hig^hly  credi- 
table to  him,  in  view  of  the  limited  facilities  he  had  at  his 
command  at  that  time  for  carrying  on  such  work. 

This  was  really  the  starting  point  for  the  metric  system.  It 
was,  and  now  is,  a  system  of  decimals,  or  the  use  of  the  Mul- 
tiple of  tens,  and  which  seemed  at  the  time  to  be  the  proper 
way  of  securing  the  various  units  employed.  But,  as  I  want 
to  show  at  this  time,  the  metric  system  is  not  well  adapted  in 
its  subdivision  bv  tenths  to  the  ordinary  needs  and  \vork  of  the 
common  people,  or  for  use  in  ordinary  practice. 

It  is.  however,  well  adapted,  as  we  all  know  and  appreciate, 
for  most  all  scientific  computations,  and  for  mathematical  dis- 
cussions, and  for  chemical  laboratory-  work,  as  the  nomencla- 
ture of  the  latter  is  practically  universally  accepted  in  tlie 
metric  system.  Perhaps  if  there  were  employed  two  more 
digits  we  could  use  two  more  decimals  with  even  better  results 
and  more  convenience  than  is  even  now  claimed  bv  the  advo- 
cates  of  the  metric  system.  There  has  been  an  argument 
advanced,  or  it  has  been  proposed  that  we  have  an  international 
system,  so  that  all  nations  of  the  earth  would  use  the  same 
weights  and  measures.  This  might  be  very  convenient  for 
some,  especially  from  a  commercial  point  of  view,  but  it  might 
just  as  well  include  an  international  language.  It  would  be 
exceedingly  convenient  to  have  all  nations  speaking  in  the  same 
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has  a  great  many  abnormal  outgrowths,  as  you  are  well  awar^. 
in  the  way  of  terms  that  are  now  obsolete,  the  subdivisioo  »>f  ±ie 
yard,  which  we  call  our  standard,  into  three  parts,  is  certainly 
a  practical  convenience. 

People  can  divide  anything  into  three  parts,  and  can  havi 
each  part,  even  by  guessing,  nearly  correct,  while  the  n>:re 
important  subdivisions  come  when  we  di\'ide  by  halves.  This 
binary  method  of  division  is  one  of  the  practical  advantages 
of  this  ever\day  system,  and  one  which  the  common  peepie, 
who  have  to  deal  with  these  things  more  than  anyone  dse,  ia 
fact  continually,  can  readily  see.  The  foot  is  subdivided,  as 
we  know,  into  twelve  inches,  and  these  into  smaller  subdiri- 
sic»ns.  The  inch  is  halved,  quartered,  divided  into  thirds,  an«l 
after  being  quartered,  is  again  divided,  and  ftutber  into  six- 
teenths, which  is  the  ordinary"  finest  unit  for  the  carpenter,  and 
then  into  thirtA-seconds.  or  even  sixty-fourths.  For  those  wb:- 
neevi  finer  dimensions,  better  measuring  instruments  are  used. 
and  these  are  in  everyday  sen-ice  in  the  toc4  room  and  marhine 
>l»opis  of  tonlay.  and  read  to  thousandths  and  even  to  one-ten- 
th«.Hisamhh  of  an  inch. 

The  :RH:Me  experience^!  in  usrn;^  the  metric  system  in  ordi- 
nary \\\rk  :>  ::>  -.van:  t  a^iapcabiiiry  f'>r  expressing;:  to  the 
.T\:inar\  rrirrv.:.  -r  :r.  fac:  t-;-  anv  nTin*:.  a  quanriry  that  can  be 
rvadtiv  ^:Ta>'j«;:v:  ?v  j.  >:r.;C-e  n:en:a!  .i^rari«:n.  It  is  not  atiapce*: 
rVr  i::'rv*.?Ti;:  a  cVar  rn^froftxi^r  ■:  iimenskxis  w-ithout  g'>m;Z 
:hrvH!i:h  sj/rte:  n!ern:a*  caIcLi!ar:«:n  which  has  to  deal  with  mnl- 
tirles  /t  ji  srtiar.  ur::.  :r  '.^::h  ■  :<:!\:iiiials,  «?r  by  s«?cne  abstract 
o/i*of»>C'«.'r  '.^t  -Ahar  i  -i^corral  tTears.  It  we  shouM  say.  in  the 
r!^^'!Si*»  >\sr;;rn*.  r'^a:  i  **Ta:'  *>  rive  tetrc  seven  and  «.'voe-qnarter 
'•x^-"*c<  rji!'--<a<r^  d*"Si  r:*e«:  ■:^v  rh^f  ■:niinar%"  mind,  being  a  gra<:- 
ua'  i'.'«-'.::v;r»  ;f  'AtrH  icffTne*'*  •-:!:: rs — it  makes  an  impression  tha: 
*s  "va-"''"'  v*».*crsc  .v»:  i:r«:  ^r-j-T:e'i.  But  it  WLXiId  be  difficult 
v.>  ^'x*>rv^<  :'^".'^  ^'  :'!^^aH^  :n  t'X'  T:etnc  system  because  one  caa- 
'^tv  t  "?<'  a  >.vf!tbir»at!«^i  >c  uirits  so  as  to  have  it  readily  cocn- 
vrv*"c"'"0'.  A  ••-■"ore  j  Tron;  cfxt-.'Tisivti  mencal  ell«>rt.  Elx|>ressing 
..  .,  ►  >^,  •►»v;''*o  ^'  <-,'!?!  rjxtr^v  :u:C'i  a  little  stretch  of  the  imag- 
•rv.t  tr  '•  *  I'^-iiT'?  r  il:  i:  Mtctr.  <r>ne  nn^t  say  the  man  was 
•--»v  r:  '  rTc:-v^  -a".  .i::o  j:  "ir^  i^ciaiice  at  me  fi^rures  call  him 
a  ^f'tr-^i  \c  -'Mf.  •'•::  \';ui«:  simpiy  be  1776  millinjetres  tall, 
i.   .X  iv^rv.:  i^    t     cc'tnall:  ,    is;n?^  die  same  tramber  of  figures 
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made  a  compulsory  measure  by  law :  A  gentleman  going  to  mar- 
ket asked  for  a  pound  of  butter.  The  shop  man  told  him  "You 
mustn't  say  that,  you  must  say  kilo.''  "Well,"  responded  the 
buyer,  "give  me  a  pound  of  kilos,  I  don't  care  what  you  call 
it/'     He  knew  what  a  pound  was  and  would  stick  to  it. 

Some  writers  have  claimed  that  it  is  so  much  easier  to  make 
computations  in  the  metric  system,  but  if  one  considers  the 
great  mass  of  books  of  reference  for  engineers  that  are  now 
available,  I  think  it  would  be  interesting  to  note  the  great  num- 
ber that  include  the  English  units,  tables  of  every  kind  being 
given  in  feet  and  inches,  and  weights  in  pounds. 

Comj^aratively  few  are  given  in  the  metric  system,  and  as  the 
results  of  experiments  by  the  best  engineers  of  the  world  on 
strength  of  materials  are  in  English,  the  units  of  this  system  are 
used  exclusively.  In  fact  the  expressions  are  so  much  more 
simple  and  thus  more  easily  comprehended,  than  if  long  rows 
of  figures,  such  as  is  necessar}*  under  the  metric,  are  used. 
Take,  for  example,  Ho<lgkinson's  tables  for  calculating  the  resist- 
ance of  beams  or  of  materials,  his  experiments  being  all  based 
on  teniis  of  size  oi  specimen  i  inch  by  2  inches.  These  tables 
arc  classic,  and  if  th«\v  are  to  l>e  transposed  into  metric,  it 
rctiuiros  four  ngiires.  four  decimals  at  that,  for  each  of  the 
simple  lenus  alnne  given.  To  illustrate  this,  the  diameter 
wi  uKl  bo  .oJ54mm..  and  the  length  .0508mm.  if  in  terms  of  the 
metre  as  the  unit,  or  it  the  millimetre  is  used,  then  we  should 
have  25.4mm.  bv  50.8mm.,  as  the  result  of  the  new  expression 
in  place  '^l  the  simple  1  inch  by  2  inches.  There  is  no  compari- 
son whatever  in  favor  of  the  metric  system  in  this  respect. 

In  the  metric  system  it  is  customar>  to  say  the  pressure  of 
or,o  atm(^<phere  oi]ual>  one  kilo  per  square  centimetre,  while  in 
tlu  l-^.ni^lish  system  it  is  stated  as  15  pounds  per  square  inch, 
riio  IntttT  fully  as  easy  to  rememWr  and  nearer  correct. 

W  rouoh!  iron  vr  steel  Ivirs  with  parallel  sides  are  equal  to 
vMic-tcnth  of  their  weij^ht  in  pi>unds  per  square  yard.  Thus 
l'a\  iiii:  the  lcTii:"ih  vf  such  shajx^s  in  yards  we  have  the  sec- 
:>ou,r.  ,^Tc,\.  .^^ici  ::  :>  easy  to  remember  ihat  a  weight  of  80  lbs. 
'j\v  \,;vi;  for  ,1  s,^fc  l.x^d  of  lo.cxx^  lbs.  per  square  inch,  with 
S  .r,v!uv  s^vtionai  att.'^,  can  safely  be  loaded  with  80,000  lbs. 
Vl.cvo  :<  :hr,s  a  rclA::vMi  Wiwecn  ihe  section  and  the  strength 
r:N^,cr  the  •♦mi;<  of  :hc  English  system,  which  the  advocates  of 
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had  the  effect  of  placing  before  the  railroad  people  facts  which 
were  no  doubt  convincing,  in  opposition  to  the  adaptability  for 
their  service  of  the  metric  svsteni. 

Railroad  people  are  quick  to  appreciate  and  to  adopt  methods, 
or.  in  fact,  anything  of  advantage  to  them  to  simplify  their  work, 
anil  if  the  advantages  so  strongly  urged  by  metric  advocates 
had  appealed  to  them,  their  recommendations  would  long  ago 
have  l)een  adopted.     The  reverse  is  quite  apparent. 

The  late  Mr.  Tatham,  a  manufacturer  of  shot,  in  lower  Xew 
York  City,  was  greatly  interested  in  the  metric  system,  as  a 
scientific  man,  which  he  was  as  well  as  a  manufacturer,  and 
IxMug  a  memlxT  of  the  Franklin  Institute  of  Philadelphia,  was 
on^  of  the  committee  apjxMuted  by  the  Institute  to  report  upc^n 
the  adaptability  of  the  metric  system  for  common  use.  He 
siateil  in  i87(>  that  "the  advantages  of  the  metric  syston,  if 
adopted,  would  be  less  than  the  damag^e  resulting  from  it  during 
the  transition  from  one  to  the  other,  and  even  considering  the 
advantage  which  it  might  l>e  afterwards,  he  said  it  would 
increase  the  cost  of  production  and  not  diminish  it-**  This 
opinion  is  ox^nfirmed  by  the  exp>erienoe  of  William  Sellers  &  Co., 
of  Philadelphia,  as  often  stated  by  Dr.  Coleman  Sellers,  who 
as  an  engineer  anvl  a  member  of  the  firm  had  ample  opp-r^-mnity 
for  v>bser\*ation.  anvl  has  as  often  civen  lotrical  reas-r<ns  2>r  state- 
menis  in  oppv^siiion  to  :he  metric  sysicm  as  an  erco-zcnical  :r 
OiMncTiieni  <>i:e  !\»r  every .iay  i:>e.  As  Dr.  Sellers  -.vas  >n*e  : 
:he  n^.^\<:  acrive  .ivlvvvates  of  :he  opi^onai  use  :•!  the  rr.rtr:: 
svster.i,  iv:nc  ^arccA  throiic^i  h:s  env-rts  thai  :be  set  :  f  C  c- 
grcss  in  iSo'-  '.e^ra'irinir  :t  f^c  :he  ::se  of  the  t:«e*>r«Ie  -:  f  tltJ^ 
vV:::::r\'  w^s  ;\i>>tx:.  h:s  expericr.ce  ceniinly  shc-til-i  hiive  zz-iiz. 

^<»v...  •>       .'«.»v.        «-         .'A.^i.        «•»         •.«-<       -»-•  «Jl-i  -  *-  « Xm. » «—  i.         ,.    _        ..^  J^  _~  _____  -       _ 

'.-.  -  .i.      . .   .  - '.  .i^  ..'■., »     ^,     .V  _      ♦ . .».     -..."^  ».  .<     >  «•  >^t:-: —       -.  *_  XI  TJ»  __j,^>.      .   •.■_:' 
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I  have  just  referred,  and  is  to-day  a  practical  example  of  the 
fallacy  of  the  arguments  so  often  urged  by  the  advocates  of  the 
svstem,  that  it  is  an  economical  and  convenient  svstem  for  man- 
ufacturers  to  adopt. 

There  is  even  a  question  about  the  absolute  value  of  the 
m.itric  system  for  computation  as  applied  to  time  and  the  circle. 
It  is  interesting  to  note  that  at  the  time  of  the  adoption  and 
enforcement  of  the  metric  system  in  France,  under  the  recom- 
mendation of  the  Commission,  the  division  of  time  was  under- 
taken decimally,  but  an  obstacle  was  encountered  very  difficult 
to  overcome.  They  adopted  the  second  as  the  smaller  unit, 
v.ith  one  hundred  seconds  for  a  minute,  one  hundred  minutes 
for  an  hour,  ten  hours  for  a  day,  ten  days  for  a  week,  making 
thus  but  one  dav  in  ten  for  rest,  and  thirtv  davs  for  a  month, 
which  obviously  could  not  well  be  altered  under  lunar  con- 
ditions, not  easily  changed.  They  were  obliged  to  accept  twelve 
months  for  a  year,  but  at  that  had  five  days  left  over,  calling 
these  "sans  culottes,"  or  days  without  breeches,  given  up  to 
fun  and  frolic,  in  an  attempt,  probably,  to  atone  for  the  few 
days  of  rest  on  the  lengthened  weekly  basis.  They  struck 
another  **snag*'  when  the  circle  was  divided  decimally,  attempt- 
ing to  ignore  the  old  Chaldean  system  of  dividing  it  into  360 
parts.  We  all  appreciate  the  advantage  of  this  subdivision, 
giving  a  far  greater  facility  for  expressing  the  natural  and  most 
convenient  divisions,  with  90  degrees  for  the  quadrant,  and 
numberless  other  advantages  which  need  no  argument  to  prove. 
It  was  afterwards  recommended  that  the  circle  be  divided  into 
400  parts,  but  this  was  objected  to  by  navigators,  unless  they 
could  have  400  days  in  a  year,  as  one  old  captain  insisted,  if  400 
divisions  were  to  be  adopted.  This  naturally  failed  to  be 
accepted  even  by  scientific  people,  for  the  good  reason  that  it 
was  not  practical. 

As  long  ago  as  1821,  John  Quincy  Adams,  in  his  report  to  the 
Senate  of  the  United  States  on  the  decimal  question,  then 
actively  agitated  for  compulsory  use  of  the  people  of  this 
country-,  after  forty  years  of  careful  investigation  expressed  his 
opinion  as  follows:  'The  decimal  arithmetic  is  a  contrivance 
of  man  for  computing  numl)ers;  and  not  a  property  of  time, 
space  or  matter.  Nature  has  no  partialities  for  the  number  ten, 
and  the  attempt  to  shackle  her  freedom  with  them  will  forever 
prove  abortive." 
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Thcrr  have  been  attempts  at  various  times  to  ccwnpel  the  use 
of  the  metric  system  by  recommended  legislation,  favorably 
rei)(>rle(I  iij)()n  by  committees,  but  tlie  American  manufacturers, 
who  arc  told  of  the  great  advantages  possible  by  its  use,  do  not 
need  advice  of  that  kind.  If  thev  find  that  the  metric  svstera 
is  better  a<lapted  for  their  use  they  will  naturally  take  it  up 
without  ])eing  compelled  to  do  so  by  law.  It  is  of  course  con- 
venient fi>r  those  doing  a  foreign  business.  They  are  at  perfect 
liJKTty  io  use  it,  being  already  a  legal  standard  of  weights  and 
measures.  I  know  from  my  own  experience  in  my  special  line 
of  work  that  it  is  so,  but  I  also  know  from  my  experience  that 
it  costs  more  ti>  iU>  the  work  in  the  metric  svstem  than  bv  use 
oi  the  luiglish  units,  not  l)ecause  our  men  are  not  as  familiar 
wuh  it,  but  iKvause  it  re<]uires  more  figures  to  express  relatively 
the  s;uno  dimensions,  and  thus  takes  more  time  to  do  the  work 
and  to  ascertain  these  oihcnvise  simple  dimensions. 

We  have  nv>w  in  pnvess.  nearly  ready  for  deliver\\  a  measur- 
ing machine  having  a  graduateii  bar,  upon  which  are  two 
>e|K\nUc  rvn\s  of  pi*.:i:s  with  |x\ished  surfaces,  one  row  repre- 
Nontiusi:  i»>cV-cs  av.v*  :he  v^her  rv^w  25  millimetres,  only  about 
:ro*r.  ,\^.\;r:.  ::.v  '^.  a  :.  r  :r.ohvS.  o  :^  .iS.  requiring  only  two 
!'i;:v.rvs  tv  r  vU^':^'m:  :x  «^ac::  inch  a>  vc  u.  while  for  the  metric 
*\  \\ .  .^ :.»  t  A^'Tv*  :  •.';  .irx^  :w/  r.iT-rrs  aN>ve  o  and  three  above 
•>.  \\>  !o  . 'v  -i^:  ,>  :  .'  :  '-.yTiSv'-:  v.  *:a:  two  w  ouid  easily  do 
i^,  :.  V  ;^x  ^  •  >  "'  '  -  ^  >  •'•,-.':::.  :<  f  r  the  XativXiai  Physi- 
v\',.  1  .;> 'a;.".  .  :  ':  •  <  .r  /.  a:'  '  :  '  :>.:>  enaV.e  the  operator  to 
.>>:  -'v,:'  -  ^*-v-'^  -  ■■■^  •■.:•.->  >:-.:::.  :':e  .kTiiar.os  of  scienrilic 
vv\  ■  V  '*  tv   -^  :~  ^     •.vx>N.^"        '-->  :s     r/.v    .-n-e  >£  manv  illus- 


^    ,'~         ■,•:•>    «-   jL^c-'-xr.:  ::  niake  ::  i>Iain. 

.--"•.    f-*-^->^^  >;  >c^rr.  th-e  inch.  is.  as  often 

.^.  <    •:'   v^'":   .  r-;   f.r   r':cr:rr>:-n  purposes. 

^ -  ■•u'.>:<>jj~.    :x  snrw-e\-Ln<:.  f*-' 

\    ,'-.    '.    ',•  ■--;;  :"*t-   :\vc  JLTT'I  :•>  .i:\-:^ie  this 

.  -         .     -      « 

.-■  '-■-.'       ■.  :.•■   ----^r: — ^  n2«.s:^^  parti ctilirly 

•.    .'I   I   •  '    V  i.'t^.  ' '•.sc    ■.'*»:  .%>  rtv'C  have  the 

■V.  -^    -v  ■■  .:  ^  i.'i;  T-.-  -.%  hi;nr  fra-jti«:<is  rtpre- 

"V    '      >.  ■  '»,     :rriiiT:x».T:s  :r  q^:ajir::ies  ^^itfc 

*-  ■.  vvi'ir-:  :».•  mv  iiih<*r«it  rich:  of 
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I  fcrlKTt  Spencer  thinks  that  the  system  of  duodecimals, 
thf)Uf;li  it  may  l>e  retarded,  will  finally  come,  and  it  will  be  a 
perfect  system.  Later  on  in  this  article  he  speaks  of  a  business 
man's  idea  of  this.  He  savs:  "From  one  who  everv'  month  has 
to  act  as  auditor,  I  have  received  a  letter  in  which  he  savs:  *I 
had  to  j^o  over  more  than  £20,000  of  accounts  yesterday,  and 
was  verv  thankful  that  it  was  not  in  francs.' '' 

This  sounds  stranpfely  to  us  l>ecause  our  decimal  currency 
seems  so  simple  in  comparison  with  that  used  in  England,  but 
owinjLT  to  the  binary  feature  of  its  scale,  calculation  of  accounts 
is  more  readily  performed  mentally  than  is  possible  with  a 
decimal  system,  a  fact  which  should  be  kept  clearly  in  mind  in 
relation  to  the  English  system  of  weights  and  measures,  the  use 
(^f  fractional  subdivisions  making  it  thus  simple. 

i^ur  own  decimal  currency  is  in  fact  not  so  completely  a 
matter  of  tens.  f<^r  our  unit  of  value,  the  dollar,  is  conveniently 
divided  into  halves  and  (juarters,  and  the  use  of  these  terms  is 
much  more  ci>mmon  than  that  of  designating  vahies  as  of  50 
or  J5  cents.  The  coinage  of  the  twenty  cent  piece  was  a  con- 
cession to  the  wishes  of  the  advixates  of  the  metric  system  at 
the  time,  lo  acon>it>ni  poi^ple  to  the  use  oX  a  two  dimes  piece,  but 
wo  all  know  wluu  a  short  life  this  coin  has  had,  for  no  one 
wantc\l  it.  unless  i:  l>o  a  Ov^llector  o\  quaint  and  curious  things. 

norlvrt  S]>cnror  il:oii  .lisoussos  iiiis  phase  oi  the  question  as 
l\>i^>w<-  **  rr.'.>  v:a:c:r.on:.  coming  fri»m  a  man  oi  business,  has 
>uC"o^>^ti\i  ;o  me  v\c  inu-stiv-n.  1a-  whose  advice  is  it  that  the 
r.ioivu^  >>  <toni  o\  wcii:li:>,  luoasufL-s  and  values  is  to  l>e  adopted? 
Is  it  b\  \\\<  ,ii*\u"o  »^1  :]-v^>o  who  >]>en/i  their  lives  in  weighing 
;.:ti;  nu  r^vr.-inc  »'<-^*i  rcocix ir.c  ;\ivnHn:  for  i::o*CKls?  Is  it  that 
:':v  niv  ■"!  v>  ]\>  ,i\^iic  TiTv  0.  vnocrnei'  iii  jV'nioning  out  commodities 
01"  ,-^^-  .:•  ;-.ro;V.O:-  kr.-i.*  :/•  v^r.>:r.:i-?cr>.  anil  who  have  every  minute 
iixw:  :ov  •.>•.  "C  :^*.i>  .r  :h:;t:  v>.\  isi-'.r.  or  >iiMi\~i>ion  oi  weights  or 
r.^;^>'..:\  -  '  ■,;>  v  /;<:v..-r.-:-/:i'.".  :•  use  :hc  <1ecimai  system?  Far 
■;"•'. v-.  -  ;  \v:^:r.:\  tv  >.':\  '.'•i:-:  ir  ^^o  cast  has  the  retail  trader 
'v\'  <^■'•v■.  ":,-,  V'iv-r;  "■•(•^  :«;:\-i  mc  r^n  imrK'»sinc  -is:  of  the 
.\  .  •  :■  vv  '  .;. .  ■^;.^•,  :.V'.  ^^•c•^■:  ::-.(.  "i-a""  of  France,  It  is  headaJ 
1 '  •• .;  -v  vv  ■■  ,     %.v-;-?*^    >v>:v:r..      It    micht    liilv   have   been 

',•.,..'.  '-  .^  •.  vv  /:  :-;--\  ;.;ic:';.:ic  TiX-mvifn.  When,  fifty  years 
;,  .,  ■     V  ■', .  -    ^.%   ,  v:;/:V;>s!rnior.:  -in  France,  ihe  mKxic  system  was 

.' ..,   ,^ .    •...  ,v.-.-A  .  II  w^iv  nvX  IvcAThic  Those  who  had  to  measi^re 
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out  commcKlities  to  cnstonicrs  wished  to  use  it,  but  because  the 
govcmnieut  commanded  them  to  do  so;  and  when  it  was 
adopted  in  (jermany  under  the  Bismarckian  regime,  we  may  be 
sure  that  the  opinions  of  shojj-keepers  were  not  asked." 

There  was.  however,  one  thing  in  its  favor.  In  ]"rance,  there 
were  fifteen  different  lengths  of  the  unit  called  a  foot  (pied),  and 
in  Gennany  there  were  about  seventeen  different  lengfths  of  the 
so-called  f(X)t.  and  hence  it  was  necessary  to  have  some  system 
which  was  uniform.  So  no  one  coulcl  blame  them  for  adopting 
a  svstem  which  was  the  solution  of  that  trou])le  at  that  time. 

m 

There  is  a  reply  to  this  in  the  next  luimber,  in  July,  which  is 
verv  short,  and  vet  so  much  to  the  point  that  I  would  like  to 
read  it.     It  is  an  editorial  comment. 

**Mr.  HerlxTt  Spencer  is  not  one  of  those  philosophers  who 
think  it  a  duty  to  hold  severely  and  loftly  aloof  from  practical 
and  ever\'day  questions.  He  is  keenly  interested  in  the  daily 
life  of  the  people  in  the  widest  sense  of  the  word ;  and  we  may 
attribute  to  fhat  fact  the  zeal  he  has  recently  displayed  in  con- 
nection with  the  proposition  to  make  a  radical  change  in  the 
system  of  weights  and  measures  now,  and  for  many  generations, 
established  in  England.  .  Since  we  last  referred  to  this  subject, 
Mr.  Spencer  has  addressed  two  further  communications  to  the 
London  Times  in  relation  thereto.  The  second  of  these  we 
quote  entire,  as  being  a  brief,  yet  comprehensive  statement,  from 
the  writer's  standpoint,  of  the  whole  question. 

To  the  Editor  of  the  Times: 

Sir: — Arguments  and  expressions  of  opinion  may  continue 
without  end.  Against  those  of  Lord  Kelvin  and  Dr.  Stoney,  I 
will  simply  set  some  facts  already  stated,  joined  with  one  other. 

I.  Always  mankind  had  the  decimal  system  at  their  finger 
ends  and  used  it  for  counting.  In  the  course  of  civilization 
they  departed  from  it  in  their  system  of  weights,  measures,  and 
values ;  gradually  adopting  instead  sets  of  easy  aliquot  divi- 
sions, and  especially  duodecimal  divisions. 

J.  For  half  a  century  after  the  metric  system  had  been  legally 
established,  the  French  did  not  discover  its  convenience.  The 
alleged  discovery  of  its  convenience  went  along  with  the  dis- 
covery that  they  would  be  punished  if  they  did  not  use  it. 


232 


ei(;iiti:exth  axnial  meeting. 


3.  \i\  the  I'nited  States,  where  the  decimal  division  of  ir.ror' 
is  used,  it  Iia^  been  departc^l  from  in  the  center  of  most  actrt 
hu>ines>,  th^*  St<xk  Exchange,  and  a  system  of  easy  al>:;j*. 
(hvisi')ns  employed  in  its  place. 

4.  The  a<lditional  fact,  not  yet  named,  is  sufficiently  strikirir. 
The  ancient  wise  men  of  the  East  and  the  nnxlern  workingnier 
nt  the  West  have  agreed  upon  the  imix>rtance  of  great  dh-:«:- 
l)ility  in  numerical  groui)s.  The  Chaldean  priests,  to  whc 
we  owe  >n  much,  dtuihtless  swayed  in  jxirt  by  their  astn:mofnk£ 
arrangements,  aiK'pied  the  "Sexagesimal  system  of  numerati-ic. 
\\hich.  at  the  >ame  lime,  facilitates  in  a  sf>ecial  manner  the  dbrr- 
>UA\  into  alitpi'*!  ixms.  F««r  <o  may  l»e  divided  by  10  diflferen: 
numbcr>.  j.  3.  4.  5.  f.\  ii\  u,  15.  20.  and  30.  From  this  signia- 
lani  fact  turn  :i»'W  u*  \hv  fact  pre-^-ntcd  in  our  ordinary  f'»: 
rule,  l-'acb.  .-1  i!>  twe:ve  inche<  is  halved,  and  rehalved.  giym£ 
haiVe>.  ljuaruTs  and  ei;:h:])s.  An  i  then  if  we  C'jnsider  the  sul- 
divided  f.»»!  .\s  I*,  wh^  :e,  i!  gives  us  Tcr.  sets  oi  aliquot  part?. 
WNtnii  ^i>   :2:h>.  :V:t-   .:: visions  vie'd   '..   '^,    -^.'-r, 


.1  »   <  ^  ■    •  ^ 

,.       .   ^!ich    .     Ar.i:  :V:s  •■r'/.r^^ry  rv»ic  x    i:\-:  i:-ng  the  iooi 

:r.rs  -   :  r  '^•".lers.  ca:- 
:  •  ■:   '-.•"v>  v.hich  Wst 


\  •■*■■' 


'  ..  ' 


>;'  w 


1    >. 


.  -.   r  T-:  -:  ::<e!u:  se: 
—    'rr  -^'.ir-.r.g  the 


«.  >      ■»■  -V 


". .-:  rt*: 


t  ■« 


."  » 


1  i,  ■«. 


I  £- 


-     •  .';. 


■  >-■, 


THE    METRIC   SYSTEM.  233 

bv  no  means  alwavs  the  case,  but  the  foot  can  be  and  is  divided 
decimally  equally  well  with  the  metre. 

In  countries  where  the  metric  system  obtains  the  unit  is  the 
metre ;  in  England  and  the  United  States,  the  foot.  The  metre 
is  subdivided  into  centimetres  and  millimetres,  that  is,  into 
hundredths  and  thousandths.  Although  the  metre  is  nominally 
the  unit,  I  think  it  will  be  found  that  practically,  for  small 
measurements,  it  is  the  millimetre.  Thus  the  practician  would 
be  more  likely  to  say,  and  to  write,  57  millimetres  than  5.70 
centimetres;  or  again,  178  centimetres  rather  than  1.78  metres. 
Even  1067  millimetres  is  sometimes  used  rather  than  1.067 
metres.  The  tendency  will  always  l)e  to  use  multiples  of  units 
rather  than  units  and  decimals  of  a  unit.  It  is  probably  due 
to  a  desire  to  avoid  that  terrible  source  of  error,  the  decimal 
point,  the  nightmare  of  all  calculators,  as  well  as  for  the  sake 
of  brevity  in  speech. 

We  divide  the  foot  decimally  or  duodecimally,  according  as 
the  one  or  the  other  division  is  more  convenient  for  whatever 
work  we  have  on  hand.  Qiains  and  tape  for  railroad  survey- 
ing, and  even  for  land  surveying  generally,  are  divided  into  feet 
and  tenths.  Leveling  rods  are  graduated  into  feet,  tenths,  and 
hundredths,  and  are  read  to  thousandths  of  a  foot  bv  means  of 
a  vernier.  For  carpenters'  work,  and  generally  for  all  handi- 
craft work,  it  is  divided  duodecimally  into  inches,  and  the  inch 
again  is  divided  either  decimally,  as  in  engineers'  scales,  or  into 
eighths  or  multiples  of  eight  as  in  the  common  foot  rule,  practi- 
cal convenience  in  all  cases  governing  the  choice.  Doth  systems 
are  in  actual  evervdav  use. 

Probably  the  two  greatest  practical  advantages  of  the  duo- 
decimal system  as  applied  to  the  foot.  are.  first,  that  the  duo- 
decimal subdivision  has  a  distinct  name,  the  inch,  and  therefore 
cannot  be  confounded  with  the  unit  of  which  it  is  a  part. 
Secondly,  and  most  important,  the  fact  that  it  can  be  divided 
exactlv.  and  without  a  remainder,  bv  a  great  numl>er  of  divisors. 
Thus,  yi  and  ^  of  things  are  divisions  of  everyday  use.  They 
can  be  expressed  exactly  in  the  duodecimal  system,  for  3^  of  a 
foot  is  exactly  four  inches,  and  ^/^  exactly  eight  inches.  On 
the  other  hand,  it  is  imix>ssible  to  express  exactly  y^  or  j/s  in 
the  decimal  system.  There  is  no  such  thing  as  a  third  or  two- 
thirds  of  a  metre.  You  can  no  more  express  either  in  the 
metric  system  than  you  can  scjuare  the  circle. 
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I  think  the  above  considerations  are  generally  lost  sight  of 
in  discussions  on  the  comparative  merits  of  the  English  and 
metric  systems.  I  would  suggest  that  those  who  are  practically 
interested  in  the  matter  should  procure  of  any  dealer  in  drawing 
instruments  a  pocket  rule  graduated  to  inches  on  one  side,  and 
centimetres  on  the  other.  Let  them  carr}'-  these  around  with 
them,  and  give  the  two  sides  of  the  rule  a  comparative  test,  and 
see  which  thev  find  the  most  convenient." 

That  ought  to  settle  it,  I  think.  The  inch  is  the  real  unit, 
and  it  is  more  convenient,  in  the  main,  to  use  the  inch  or  the 
multiples  of  it.  It  is  also  very  easy  to  subdivide  it  into  halves, 
and  then  again  by  halving  into  quarters,  and  so  on.  So  that 
the  question  of  convenience,  and  adaptation  to  the  requirements 
of  ordinary  everyday  life  would  seem  to  be  more  nearly  fulfilled 
by  the  English  system,  and  it  does  not  seem  as  though  it  was 
necessary  to  have  legislation  of  a  compulsory  character  in  order 
to  make  people  adopt  what  is  not  for  their  best  interest,  and 
which  practically  militates  against  their  interest  in  certain  lines, 
as  has  been  so  often  proved  by  experience.  It  is  one  of  the 
curious  facts  of  the  situation  that  for  the  most  part  those  who 
advocate  it  are  tliosc  who  use  it  only  as  a  means  of  calculation, 
and  these  are  the  ones  most  concerned  to  have  it  put  in  general 
use.  A  good  many  who  are  anxious  to  have  the  law  passed 
are  those  who  really  have  not  considered  the  other  and  practidkl 
side  of  the  question.  It  is  surprising  that  it  is  so,  for  aside 
from  the  enormous  cost  which  every  one  concerned  would 
shrink  from  assuming,  it  would  cause  no  end  of  trouble  and 
inconvenience.  As  the  bill  is  now  framed  or  worded,  it  requires 
that  from  and  after  July  ist,  1902,  all  Government  Depart- 
ments, excepting  completing  the  survey  of  public  lands,  shall  in 
the  transaction  of  all  business  requiring  the  use  of  weights  and 
measures  employ  and  use  only  the  metric  system,  and  by  the 
wording  of  a  supplemental  bill,  makes  it,  at  a  date  fixed  two 
years  later,  July  ist,  1904,  the  legal  standard  of  w^eights  and 
measures  recognized  in  the  United  States.  As  the  metric  sys- 
tem, as  has  already  been  stated,  is  now  a  legal  system  by  act  of 
Congress,  the  only  construction,  in  view  of  the  unnecessary 
legislation,  if  intended  for  general  use  to  be  optional  merely, 
is  that  the  ultimate  intention  is  to  make  its  use  compulsory. 

I  have  been  asked  by  a  gentleman,  who  has  been  invited  to 
appear  before  the  Committee  on  Coinage,  Weights  and  Measures 
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■  wli.'it  wniiM  ])(.*  the-  i)n)l)al)lc  rost  to  the 

:i^i-  sliciiild  Ik-  made.     1   R-j)lii'«l  that  fij^aires 

t  r\])VL'«^  it.     Till*  ain'»nnl  «»f  tlu-  capital  st<»ck. 

iirfiTrcjI.  (•!  till-  I  nitcd  Status  Sti.fl  C*<»rj)oration 

'V  r  it.      If  till'  hill  is  niadi-  a  law.  thcR*  will  he  in(">ro 

iliaii  rihv^rvaiirr>  of  it.  and  hfint;.  under  the  eircnni- 

•  f  the  present  leLial  status  i^i  the  luetrie  system  a  lej^al 

mless  it  is  intended  a^  a  enmj>ulsory  mi-asure.  will  l)e  so 

as  the  jMihli*-  u<c  *>i  it  is  enneerneil.  unneeessarv  lej.jislatinn. 

I  have  liad  more  nr  le^s  enrrespnndvuce  fnr  a  few  years  hack 

with  some  nf  the  advneatcs  of  the  metrie  system,  the  American 

Mc'tnilf>|^ica!  Society  of  \\w  ^'o^k,  as  oue  instance,  and  I  have 

been  carvful  ti.>  state  my  position  in  the  matter  a^  hein^  ni)t 

opposed  to  the  optional  use  of  the  metric  sy>t^'ni.  hut  as  stroii^^ly 

oppnse(l  to  its  conijuilsory  ad(»]>tion. 

It  has  its  advantaj^fes.  a.nd  if  convenient,  will  he  j^etierally 
used,  hut  the  fact  that  wiih  all  the  advantai^es  so  persistently 
arglicd  hy  its  adv«»cates.  the  pei-ple  <1«»  not  use  nor  do  they  want 
it  for  the  ordinary  operations  and  pur]>oses  of  every<lay  life. 

We  are  iisin<r  hoth  l'Jiirli<h  an<l  metric  svstems  for  the  work 
in  which  I  am  enjjaped  :  our  f«)rei,i:n  husiness  in  ;^auj>es  and 
measuring"  machines  is  necessarily  in  the  metric  sx^tem.  We 
find  it  somewh«'\t  more  inconvenient  than  the  hJii^lish  system. 
evtn  thouj^h  our  men  who  d- »  this  kin<l  of  work  are  jK-rfectly 
familiar  with  decimal  measurements,  and  with  the  increased 
amount  of  time  recpiired  to  desijj^M.ite  dinunsii.ns  in  multiples 
of  mill itnet res.  the  work  in  this  system  co^ts  m'»re  to  ]>nMluce. 
I  will  cl4»se  hy  repealinij.  that  while  I  am  not  iipj)ONfd  to  the 
use  of  the  metric  svstem.  leL'allv  optional  a^  it  i^  hv  law.  as  it 
certainly  has  its  place,  and  its  ])ro]>er  uses.  I  am  opj>osed  to 
any  Iciu^islation  tendinj^  to  make  it  ohlii^at"»ry  uj hju  the  people 
of  this  country,  l)ecause  it  seems  to  nu-  its  ailvanta^es  for 
general  use  are  not  suthcieiil  t«»  warraiu  the  throw  inir  out  of 
what  has  heen  si»  l«»n.s^  u-*vi\,  and  hecauM-  there  are  element ^  in 
it  which  make  it  misuitahle  for  the  u<e<  of  iveryday  life. 

Mr.  KKi.r.(M;(;:  I  have  no  douht  Mr.  I 'Hind  will  lu-  ulad  to 
anMver  any  questions. 

]Mr.  (.iR.xvKS:  I  would,  like  to  call  U]»  onr  thin;^  which  I  have 
in  mind.  As  I  understand  it,  the  nirtric  sx^u-ni  and  tlu  l-'ni^li'^h 
svstem  are  both  letral  in  this  c««unir\. 
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Mr.  Bond:  While  no  special  leg^islation  making  the  English 
system  legal  has  been  enacted,  this  being  in  canimon  use,  and 
needing  none,  the  metric  system  has  been  made  a  legal  standard, 
as  an  optional  matter,  as  already  stated. 

Mr.  Graves:  And  this  present  agitation  which  is  going  on, 
is  in  favor  of  making  only  the  metric  system  legal  ? 

Mr.  Bond:  I  have  here  a  copy  of  the  report  of  the  hearings 
in  relation  to  a  previous  bill  in  regard  to  making  the  metric 
system  compulsory,  this  having  been  agitated  in  1897. 

Mr.  Graves:  Where  is  the  bill?  Is  it  pending  before  the 
Houses  of  Congress  now? 

Mr.  Bono:  A  new  bill,  with  certain  revisions  relative  to  the 
dates  on  which  it  is  intended  to  go  into  effect,  is  now  being 
considered  by  the  Committee  on  Coinage,  Weights  and  Meas- 
ures, to  which  I  have  already  referred.  The  one  I  have  here  is 
H.R.  7251,  reported  favorably  by  the  Coinmittee  of  the  54th 
Congress.  I  quote  frcmi  it  as  follows:  '*Be  it  enacted  by  the 
Senate  and  House  of  Representatives  of  the  United  States  of 
America,  in  Congress  assembled ;  That  from  and  after  the  first 
day  of  July,  1898,  all  departments  of  the  Government  of  the 
United  States  in  the  transaction  of  public  business  shall  be 
required  to  use  it.''  It  also  contains  a  provision,  that  from  and 
after  the  first  day  of  January,  1901,  the  metric  system  shall  be 
the  only  legal  system  of  weights  and  measures  recognized  in 
the  United  States.  The  bill  now  being  considered  changes  the 
date  of  its  recognition,  and  substitutes  the  word  **the"  for  **the 
only  legal  system." 

A  Memp.f.r:  Well,  is  that  for  linear  measures  or  all  measures? 

Mr.  Bond:  It  covers  all  measures,  linear,  weight  and 
capacit}. 

Mr.  Graves:  That  is  l)efore  Congress  now,  is  it? 

?\Ir.  Bond:  The  Committee  is  now  taking  the  evidence. 
There  has  been  a  hearing,  at  which  quite  a  number  of  profes- 
sional people  have  given  testimony.  They  have  so  far  onlv 
taken  the  evidence  on  that  line,  but  soon  there  Avill  Ixi  a  date 
fixed  for  the  liearing  of  representatives  of  manufacturing-  con- 
cerns. I  have  the  honor  of  being  invited  to  appear,  and  I  pre- 
sume will  have  a  chance  to  say  what  I  think  alxDut  it.  and  as 
to  how  it  will  affect  our  business,  especially  as  to  cost.  That  is 
a  point  the  Committee  may  desire  to  bring  out. 
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Mr.  Graves:  I  don't  know  as  it  will  l)e  proper;  but  wliat 
would  be  your  idea,  if  a  Civil  Eng^ineers  Society  like  this  was 
lo  express  its  preference  on  this  thing  in  sonie  way?  It  seems 
to  me  as  though  it  would  be  all  right  to  have  lx)th  systems  legal, 
but  to  shut  out  either  one  of  them  and  make  the  one  the  only 
legal  system,  and  making  the  other  illegal,  it  seems  to  me  that 
would  be  a  great  mistake. 

Mr.  Bond:  I  think  if  the  matter  was  brought  before  the 
Representatives  in  Congress,  of  the  different  states,  so  that  they 
would  understand  and  appreciate  what  would  be  its  practical 
application  and  the  results,  there  is  little  danger  of  the  bill  l)eing 
passed. 

Mr.  Gr.wes:  I  think  a  society  similar  to  this  one  could 
express  their  ideas  on  the  matter  in  the  fonu  of  a  resolution, 
or  something  of  that  sort,  and  it  might  be  a  goo<:l  idea  to  do  it. 

Mr.  Bond  :  I  should  certainlv  have  the  consideration  of  those 
who  represent  this  State. 

Mr.  Crowes:  It's  a  thing  that  we  would  not  want  to  act  on 
hastily,  but  it  seems  to  me  that  it  would  be  the  proper  thing 
to  do. 

A  Mem  per:  As  I  understand  it,  now  a  gotxi  many  foreign 
orders  are  received  expressed  in  terms  of  the  metric  system, 
with  the  dimensions  given  in  terms  of  the  metric  system. 

Mr.  Bond:  Oh,  yes.  We  get  a  grnxl  many  orders  from  Ger- 
manv  and  France  in  the  metric  system,  and  those  that  come 
from  South  America  are  si>ecified  in  the  metric  system  in  many 
instances. 

A  Member  :  If  this  countr\'  is  to  build  up  a  foreign  commerce 
it  seems  to  me  we  must  familiarize  ourselves  in  our  shops  to 
deal  with  the  metric  system,  and  it  seems  to  me,  as  Mr.  Bond 
savs,  if  it  is  for  the  interest  of  our  manufacturers,  that  will  l>c 
(lone  without  anv  law  about  it  anvwav. 

»  9  9 

Mr.  Bond:  If  it  is  desirable  or  necessary  it  will  come.  It 
is  one  of  those  things  in  which  the  necessities  of  the  case  bring 
about  a  reform,  if  reform  is  needed,  I  think  it  should  be  left 
as  it  is,  as  the  optional  use  of  the  metric  system  is  alrc^ady  legal, 
and  if  it  is  the  better  system,  it  will  come  into  general  use  in 
good  time.  At  any  rate,  it  will  be  adopted  so  far  as  is  necessar\' 
for  foreign  business  with  metric  countries. 

Mr.  Bunce:  Mr.  Bond's  position  has  Ik'cii  rather  of  a  stirprisc 
to  me.     I  confess  I  had  a  wrong  conception  of  the  position  he 


238  EIGHTEENTH    ANNUAL   MEETING. 

would  take,  and  the  position  which  he  has  taken  here  is  certainly 
a  very  interesting  one.  I  came  here  prepared  to  ask  him  some 
questions  from  the  very  standpoint  that  he  has  taken.  His  posi- 
tion has  stolen  lots  of  my  thunder,  and  my  questions  are  all  gone 
into  mist.     I  have  none  to  ask. 

A  Member  :  It  doesn't  seem  to  me  that  that  law  can  ever  be 
passed  by  Congress.  There  are  no  doubt  advantages  in  the 
metric  system,  but  there  are  so  many  which  accrue  f  roin  the  use 
of  the  duodecimal  system  as  well,  that  as  soon  as  anyone  is 
acquainted  with  them  it  is  so  apparent  in  so  many  ways;  it 
doesn't  seem  to  me  public  opinion  would  acquiesce  in  any  sucli 
change.  I  doubt  if  they  will  ever  pass  it  if  it  is  carefully  looked 
into. 

Prof.  Tracy  :  I  think  we  all  agree  that  this  has  been  ver\' 
interesting,  but  one  feature  has  been  particularly  interesting  to 
me  chiefly  because  it  has  been  suggested  by  Mr.  Hyde,  formerly 
of  Xew  Haven,  and  who  read  a  paper  before  the  Civil  Engi- 
neers Club  of  Cleveland,  on  what  he  called  the  **Inidikil  Sys- 
tem." That  paper  can  l>e  obtained.  He  takes  for  his  standard 
the  inch,  which  is  such  a  valuable  standard  to  us,  and  builds 
up  a  decimal  system  on  that  as  a  base.  And  it  seems  to  me 
that  for  us  that  system  has  far  greater  adv^anta^es  than  the 
metric  system,  although  in  some  ways  it  has  not  the  advantages 
of  our  ordinary  system.  It  is  ojx^n  also  to  some  of  the  objec- 
tions which  have  been  brought  up  here,  and  very  g^ood  objections 
too,  to  the  metric  system. 

Ex-Presidext  Kellogg:  Xow  there  is  one  thing  further  to 
come  before  us,  which  has  been  overlooked.  We  have  to  elect 
a  Nominating  Committee,  and  nominations  are  in  order. 

^Ir.  Graves  :  I  move,  ^Ir.  President,  that  we  appoint  a  Com- 
mittee to  bring  in  a  list  of  names  for  the  Nominating^  Committee 
to  be  voted  on. 

Motion  seconded  and  passed. 

Tpie  President:  I  will  appoint  the  Secretary,  Mr.  Crandall. 
to  bring  in  a  list  of  names. 

The  Secretary  :  I  would  propose  a  Nominating  Committee. 
consisting  of  Mr.  John  C.  Tracy  of  New  Haven ;  Mr.  Arthur 
W.  Rice  of  New  r>ritain ;  Mr.  Norman  Crawford  of  Hartford; 
Mr.  L.  E.  Daboll  of  New  London,  and  Mr.  E.  P.  Augur  of 
Middletown. 
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On  motion  duly  seconded  and  passed,  the  above  list  of  mem- 
bers were  elected  as  a  Nominating  Committee. 

Mr.  Bunce:  Mr.  President,  I  do  not  think  it  is  necessary 
for  me  to  make  any  motion,  or  to  projx)se  a  vote  of  thanks  for 
the  Committee  who  have  so  kindly  arranged  for  the  dinner 
which  we  have  had.  The  dinner  speaks  for  itself.  I  do  not 
think  we  could  speak  in  any  louder  terms  if  we  should  try  a 
great  many  times,  but  I  would  like  to  propose  a  vote  of  thanks 
to  Mr.  Crawford,  and  the  officers  of  the  Hartford  Street  Rail- 
way Co.,  who  so  kindly  brought  us  here.  And  I  also  wish  to 
propose  a  vote  of  thanks  to  the  two  gentlemen  who  have  given 
us  the  papers  this  afternoon, — to  Mr.  Bond,  who  has  brought 
out  a  matter  which  was  of  great  interest  to  all  of  us  in  so 
pleasant  and  forcible  a  manner,  and  to  Mr.  Tracy  for  his  paper. 
And  in  that  connection  I  want  to  say,  that  being  one  of  the 
original  members  of  this  Association,  one  of  its  founders,  I  have 
always  taken  a  great  deal  of  pride  in  it,  in  its  proceedings,  and 
in  its  publications.  I  have  had  occasion  to  compare  the  pub- 
lications of  this  Society  w4th  the  publications  of  similar  societies 
in  other  states,  and  in  many  instances  I  have  been  rather 
unpleasantly  impressed  with  the  papers  that  have  been  pub- 
lished in  the  proceedings  of  other  societies, — not  that  I  want 
to  be  construed  as  in  any  way  making  any  remarks  derogatory 
to  the  meml)ers  of  those  societies,  but  it  has  seemed  to  me  that 
they  lacked  breadth,  and  depth,  and  thought.  And  I  wish  to 
sav  that  I  think  we,  as  the  members  of  this  Societv,  have  occa- 
sion  to  be  particularly  proud  of  the  splendid  literary  exhibition 
which  we  have  had  to-day  in  Mr.  Tracy's  paper,  and  in  the 
practical  worth  and  thoughtfulness  of  Mr.  llond's  lecture. 

Mr.  Gr.\ves  :  I  w  ish  to  second  what  Mr.  Bunce  savs.  I  think 
we  ought  to  congratulate  ourselves  on  the  way  our  proceedings 
are  broadening  and  growing;  the  scope  of  the  papers.  We 
ought  to  be  proud  of  it. 

The  President:  Gentlemen,  I  take  great  pleasure  in  putting 
this  motion,  and  asking  those  in  favor  to  say  **aye."  The  motion 
is  passed. 

On  motion,  the  meeting  was  then  declared  adjourned. 
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Street  Conimi.ssloner,  Middletown,  Conn. 

DANIEL  C.  POTTER   Jan.  8.  19^1 

Middletown,  Conn. 

JOHN   K.    PUNDERFORD    Jan.  9.  i90<» 

Engineer  Fair  Haven  &  Westville  R,  R.  Co.,  New  Haven,  Conn. 

WILLIAM   B.  REYNOLDS   Aug.  14,  1900 

Land   Surveyor,   Waterbury,   Conn. 

ARTHUR  W.   RICE    April.  1884 

President   Union   Manufacturing  Co.,   New^  Britain,   Conn. 

WALTER  IL  RICHARDS   March  30.  ^90^ 

Engineer  of  Water  and  Sewer  Departments,  New  London,  Conn. 
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WILLIAM  LISPEXARD  ROBIJ   Jan.  9,   1900 

Prof,    of   Physics   Trinity   (^ollcKC   and   Consulting    Engineer   Hartford 

Electric  Light  Co.,  liartford.  Conn. 

HALBERT  G.   ROBLVSON    Jan.   11,  1898 

Civil   Engineer  and  Surveyor,   Patten,  Maine. 

C.EORC.E  B.   ROGERS    July  18,  1899 

Architect  (Crosby  &  Rogers),  Hartford,  Conn. 

ROBERT  \V.  ROLLINS   Jan.  9.   1900 

General  Manager  Hartford  Elcctiic  Light  Co.,  Hartford,  Conn. 

EDWARD  J.   RU\(iEE    Jan.  8,   1901 

Civil  Engineer,   New  Haven,  Conn. 

ELY  M.  T.  RYDER  Jan.  9.  1900 

Civil  Engineer  and  Surveyor,  New  Haven,  Conn. 

RALI'H  J.  SABIN   April.   1884 

Civil  Engineer  and  Surveyor,   i'omfret.  Conn. 

GEOR(]E  H.  SAGE  Jan.  8,   1895 

Vice-President  Berlin  Construction  Co.,  1  Berlin,  Conn. 

HUGO    SCHAFFER    March  30,  1900 

Master  Mechanic  Central  New  England  R.   R.,  Hartford,  Conn. 

JAMES   F.   SHACGHNESSV    Feb.   11,  1902 

Board  of  Water  Commission,  Hartford,   Conn. 

H.   HILLLVRD  SMITH    March  30,  1900 

Architect,  Hartfor«l,  Conn. 

WILLIAM  G.   SMITH    April,   1884 

Civil   Engineer  and   Surveyor,   Waterhury,   Conn. 

HARRY   B.   SNELL   Jan.  8,   1901 

With  Hartford  Street  Railway  Co.,  Hartford,   Conn. 

THOMAS  C.   B.  SNELI July  18,  1899 

Engineer  Hartfi>rd  Street  Railway  Co.,  Hartford,  Conn. 

HENRY   SOUTHER    Jan.   10,   1899 

Consulting  Engineer,  Hartford,  Conn. 

NORMAN  C.   SPENCER   Jan.  8,  1901 

Assistant  in  City   Engineer's  Oftice,   HartfortI,  Conn. 

WALTER  T.   S1»ENCER    Jan.  9,   1900 

Division  Engineer  N.  Y.,  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

A.  WILLIAM  SPERRY    Jan.  9,  1900 

Civil    Engineer   and   Surveyor,    New   Haven,   Conn. 

RAYMOND    FRENCH    STODDARD    Jan.  9,   1900 

Civil  Engineer  with  .\.  Y.,  N.  H.  &  H.  R.   R.,  Bridgeport,  Conn. 

SAMUEL  G.  STODDARD,  JR April  20,  1901 

Superintendent  of  Bridgei>ort  Hy<lraulic  Co. 
Died  -Vug.   -:i,    1901. 

EDWARD  M.   STONE   : July   18,   1899 

With  H.  A.  Wolcott,  Hartftird.  Conn. 

HARRY  A.   STORRS    July   18.   1899 

I.'.  S.  Assistant  Enginctr,   .\cw  London,  Conn. 

HUGH  B.  TABOR Jan.    10,    1899 

With   E.   P.  .\ugur,  Middletown,  Conn. 

LUCIAN   A.   TAYLOR    June,   1887 

Civil   Engineer  an<l  Contractor,    Boston,    Ma*»>. 

ALFRED   H.   TERRY    Feb.    11,    1900 

Engineering   Department   N.   Y..   N.    H.   v\:   H.    R.    R.   Co., 

Briilgeport,   Conn. 
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EDWARD  C.  TERRV   March  30.  1900 

Civil   Engineer,   Hartford,  Conn. 

JAMES  B.  THOMAS   Jan.  9,  1900 

Civil  Engineer  and  Surveyor,  Hartford,  Conn. 

JOHN  C.  TRACV  Jan.  9,  1900 

Assistant  Prof,  of  Structural  Engineering,  Vale  University, 

New  Haven,  Conn. 

WALTER  E.  TRUESDELL   June  11,  1898 

With  Joseph  H.  Wallace,  C.E.,  Temple  Court  Building, 

New  York  City. 

MAX  J.  UNKELBACH    Jan.  9,  1900 

With  W.  H.  Cadwell,  New  Britain,  Conn. 

GEORGE  E.  VERRILL   Feb.  11,  1903 

U.  S.  Assistant  Engineer,  New  Haven,  Conn. 

CLARENCE  B.  VORCE   Jan.  10.  1899 

Civil  an<i  Consulting  Engineer,  Hartford,  Conn. 

A.  R.  WADSWORTH    Oct.  27,  1886 

Civil  Engineer  and  Surveyor,  Farmington,  Conn. 

EDWARD  T.  WARD   Jan.  9,  1900 

Consulting  Engineer,  Bridgeport,  Conn. 

ALBERT  L.  WASHBl'RN Jan.  10,  1899 

City  Engineer's  Office,  Hartford,  Conn. 

HALSEY  A.  WEAVER   Jan.  12,  1897 

Civil    Engineer  and   Surveyor,    Woodstock,   Conn. 

NELSON  J.  WELTON   April,  1884 

Civil  and  Hydraulic  Engineer,  Waterbury,  Conn, 

CHARLES  A.  WHEELER   '. Jan.  8,  1901 

I'rof.   of   Mathematics   Conn.   AKricuItural   C(»Ilege,   Storrs,   Conn. 

FREDERICK  L   WHKKLKR    Aug.  2-.  1901 

I'.  S.  Engineer's  (Office,  New  London,  Conn. 

ELI   WH ITNEY    March  jo.  1900 

President   New  Haven  Water  Co.,   New  Haven,  Conn. 

(IKORGE  E.   WHITXKY    March  30.  1900 

Sui>crintendent   Stamf')rd   Water   C'o.,   Stamford,   Conn. 

ERNEST  W.   WIGGIN    March  30.  1000 

Second  .\ssistant  Bridge  Kiisineer  N.  Y.,  N.  H.  &  H.   R.  R., 

New  Haven.   Conn. 

RALPH  M.  WILCOX    Jan.  8,  ipoi 

City  Engineer,   Middletown,   Conn. 

J.    K.   WILKKS    April,  iJi84 

Civil    Engineer,  New   R«:»chelle,   N.   Y. 

THEODORE  WIRTII    .^ July   18,  1899 

Suj)erintendent  i'uhlic   Parks,  Hartford,  Conn. 

HKNRY  A.   WOLCOTT    July   18,   1809 

Mechanical  and  Civil   Engineer,   Hartford,   Conn. 

CHARLES  N.  WOOD   Aug.   14.  1900 

Civil   Engineer,   Norwalk.   Conn. 

CHARLES  LICWIS  YOUNG.  JR Jan.  9,  1900 

City  Engineer's  Ofhoe,  Hartford,  Conn. 
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The  Edward  Balf  Company 

26  State  Street 
HARTFORD.  CONNECTICUT 

General  Truckmen  and  Contractors 

Sand,  Cement 
Crushed  Stone 
Building  Stone 

Grading  Excavating 

Engineers'  Office  Supplies^.^^ 

DrwM  img  Papers,  Tracing  Cloth.  S/«c  Priat  Paper 
\\.-,    ,-  .  Dfm-mittg lostmaieois.  lodia  Imk.  Scaks 

>a.:....^i  .  '^  .r~  Triaaglc9^  Thumb  Tacts,  T S^mani 

SMITH  &  Mcdonough 

PhtrnU  Bank  Building  ..  SOI  lain  Street ..  HARTFORD.  CONN- 

C.  L.  Berger  &  Sons 

9  PrOTicce  Court 
.'    r,"  BOSTON,  MASS. 


Surveying  Instnmwnts  of  Precision 

Xl  Kinds    ...     ABSoo 


Core  Drill  Borings 

FOUNDATIONS 

Kor  Heary  Engiocenni;:  Structures  iDvesti^rairi 


Samples  of  all  materials  penetrated  can  be  saved   for  recori.  lz,:*j.i:-i^  i. 
from  the  \*arious  strata  of  rock  encountered.     For  investi^tinx  '.'t 
nature  and  extent  of  rock  in  New  Quarries  the  a-rtual 
stone  is  brou^rht  up  for  inspection. 


Artesian  Wells,  Wind  Mills,  Pumps  ^**^  '^'^ 

Drillins  Machinery,  Well  Supplies  Pr»c: 


C.  L.  GRANT 

S3  BeHem  Sireti  17  Syroa  Sinei 


C  W.  BlAcskc  D.  A.  BUuskc  D.  %.  BUuskc  Ovvkc  BUuskc 


C  W.  Blakeslee  &  Sons 

5i$  Wav«rK  Street  New  Haven,  Conn. 


General  eoNTRAeTORS 

Experts  in  Strttt  Pavrng  and  .^%mfam  ffmd  AdLing 

St^^am  and  Electric  Railromis.  Dams.  Sewers 

and  Heavy  Masonry  Bulk 

Building  Stone*  Crushed  Stone  and  Belgian  Blocks  Furnished 
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Stlie 

Qitulithic  Pavctncnt 

A  Form  of 

• — WARREN^S — • 

Bituminous 
Macadam  Waterproof  Pavement 


JBlTULITHIC  his  the  Unqualified  Endorsement  of  Experts 
Jt  combines  the  Good  Qualities  of  all  the  best  Forms  of  Paving 
JL  HE  Stone  Takes  the  Wear  of  Traffic 

\/ NEXCELLED  tor  Pleasure  Driving  as  well  as  Hea\y  Teaming 
j[^ESS  Nois\  than  any  other  Form  of  Pavement 
Jt  has  been  Successfully  Laid  on  Hills  ur  to  12  per  cent.  Grade 
jPhE  Omen:  vsej  %v:II  no:  Pot  or  C'isirxte^rate 
j    HOKSHS  wii:  n::  SVr  in  Any  Wed'hc: 
;      Jr  EnhjLnc;^>  Pr.cc  :    \i\;e>  nv::e  :hin  my  oih^z  Pavement 
I     ^JhE  APNt>5  .>  V.-:-: .  ir.c  Je:  :i.  ::  ::s  other  Oc<si  Qjaiities 


n.  :f'H^:^-n    "itt:  s.: .\i  :»>T*:n   '.^r-^^-z 


Warren  Brothers  Company 


Postal  Telegraph  Building 
New  York.  N.  Y. 

OvxcTAtxn^  Otftccs.  '^^  F«\iatT»l  Stz«ct,  BostaMt, 


To  Engineers,  Architects,  (Manufacturers 

and  others  interested  in  the  preservation  of 

Iron  or  Steel  Structures  from  Corrosion 


We  will  cheerfully  furnish  upon  application  an  Illustrated  Book,  showing 
Bridges  and  Buildings  on  which 

Interest  in<  V^  _  ^ 

r     oupertor 
..*s,™    uraphtte  ^ramt 

HAS   BEEN   USED 

It  is  ho!>ed  ihii  prospective  users  of  paint  not  familiar  with 
this  prvxiuv  t,  will  i?.ves::cite  lis  merits  before  purchasinjj. 
It  is  panicuLirly  i.:,trre.:  ::  wirhsunJ  severe  conditions. 

.  •   v.l>  -*J»*  1.         J^  'm^^     ".t    '*ty 

I  Nf.:  . -:  *^  r  \   r::is->  ^-^  ru  '.i:r.c>  i^-  Connecticut,  to 

•   *    *  »      «  • 


*ZVf-».\r  G'^drhitc  cMjtmtfaicturmg  Company 


•'"    .'  V  •  S.  .  •■ ,  ,~c:'c-.-:.  S.Lc:>  i.iic: 


»% 


'H. 


^:  aiTte  »s£^-^- 


a-n.  5«a55 


Weand  &  McDermott 


(incorporated) 


Real  Estate  Trust  Building,  Philadelphia 

O.  M.  WEAND,  President 
CHA5.  McDERMOTT,  Vice-President 

Contractors  ^ 

for 

Railroads 

Heavy  Masonry 

Pneumatic  Gussons 

Difficult  Foundations 

Bridges  and  Trestle  Work 
Concrete  Arches 

ullders  P"*^'  «**=• 

of 

N^'W  B^diord-Fiirluven  Brid^.  Mass. 
GxuwctKvt  Ri\*«T  Brii^c.  Thcmpscnvilk 
Mfjiiv^w  Brii^c,  Hertford 
WfvvEv  Ave.  Vuduc:.  N.  Y. 
Sc>c*^i^"Jiv  Misocr\-.  N.  Y. 

McCoecb's  IXun  Brhi{c«  HirUxn  River,  N,  Y. 
Pjjsaac  Ri\xr  Draw.  Pcsa.  R.  R^  Newark 
Of IV  **  Fetrv  Driw.  Perm.  R.  R—  Phib.-Vtfhia. 
5c:iuvlkjLl  Rivrr  Bnisc*  Faimioant  Park.  PfulAdeiphu 
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Now  R.uliing.  Pcnn*  R.  R.  Co*s  Potomac  River  Bridge 


Wa>hinv[tiHi  Office 
SiH.  TH  fc.ND  LONG  BRIDGE 


CURTIS  &  JOHNSON 

T.  A.  C.KT.S  /Vrcl^itects  ""^ ""' ''"'"' 

Designs,  Plans,  Specifications  and  Estimates  for  Residences 

Blocks,  Public  Buildings,  etc 

26  State  Street^  Hartford^  Conn. 

Telephone  Connection 
El€<pjiior 

THEO.  NEWTON  &  CO. 


ONTRAeTORS   AN0   B^ILBERS 


HARTFORD,  CONN. 

George  E.  Dennison 

W  Hartford,  Connecticut 

G^enekat    to  --Contractor 

"'^^  \Z  Pearl   Street 
Telephone  Connection  Office,  laurel  Street 

Shop,  20, 


^*  C,  STERNBERG  ^ 

^HST  HARTFORD,  CONN. 

^^D  CONSTRUCTION  ^^'''"^ 


•  • 
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F.  mvm  DAVIS 


W.  F.  BROOKS 


DAVIS  &  BROOKS 


ARCHITECTS 


PHOENDC  MUTUAL  LIFE  BUILDING,  49  PEARL  STREET 

HARTFORD,  CONNECTICUT 


TKUKRHONKy    136-2 


RK8IOKNCC,    tlQ     QEAOON    ST. 


ADAM     PURVES 


CONTRACTOR    AND    BUILDER 


IMAXE8      RURrsilSMED 


33<4>    ASVl-UM     St. 


HARTFORD,    OONN 


CHARLES   B.   ANDRUS 
eONTRAeTOR  AND  BUILDER 

All  kinds  of  Mason  Work  done  at  short  notice  and  lowest  terms 
:    :    :    :    :     Estimates  made  on  all  classes  of  work 

TELEPHONE  CALL 


SAGE  &  ALLEN  BUILDING 


HARTFORD,  CONN. 


A.  Jj.  HILLS 


MASON    AND    BUILDER 


JOIIUIVQ     A     SHKCIALTY 


TKX.KPBO!tC  COKNBCTIOX 
JtMMlDMtlCm,    7   X'OKXST   StbBST 


Off-ice  :  TIMES  BUILDING 

HARTFORD,    CONN, 


33. 


The 


Connecticut  Mutual 

Life  Insurance  Company 


1846-1902 


COMPLETE  FINANQAL  HISTORY 


Received: 

For  premiums 5216,751,123.41 

For  interest S9.762,7(k>.2y 

For  rents 8,892,648.73 

Balance  profit  and  loss 1.238.556.90 

Total  receipts 531 6.64  ^/'SQ.SS 

It  has  paid  Death  claims  for 5K)9.75V. 365.91 

Endowments  and  annuities  for 15.449,303.79 

for  Surrendered  Policies 26,ri9i,442.l7 

for  Dividends 62,379,708.56 

A  total  returned  to  policy-holders  or  their  bene- 
ficiaries, beinjf  98.86  per  cent,  of  the  entire 
premiums  received 5214,279.820.4  > 

It  has  paid  for  e.xpenses,  9.13  per  cent,  of  its  income     28,911,657.70 
Taxes 10,804.028Jt8 

Total  expenditures .    .  5253.995.506.41 

Balance  net  assets,  January  1, 1902 562,649,582.92 

It  lias  additional  assets  (see  Statement 2.627,596.29 

Total  assets ...     565,277,179.21 

Jacob  L.  Greenh.  President  Hfrbfrt  H.  White.  Secretary 

John  M.  Taylor.  Vice-President  I.^aniel  H.  Whlls.  Actuary 


AIJ-KRD  T.   KICHAKDS.  (leneral  Airrnt 
ARTHl'R  R.  THO.MI>SON.  Special  AKcnt 

Comiiany's  BuMdinjc  Hartford,  Connecticut 
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D.   F.   KEENAN 


CRUSHED  TRAP  ROCK 

For  MACADAM,   BALLAST 
CONCRETE,    DRIVEWAYS 

=    ETC.  = 


Rough  Wall  Stone  and  Bottom  Stone  Very  Cheap 


Four  Crushers  at  work  at  Quarry  near  Newini^ton 

800  Tons  Daily  Capacity 


SliMic  (k'livcTC(i    by    Klcclric*    Car^    alnntj    all    liiu's  crntcriniT    at 
Hartford  or  (lumped   into  rarts  at    Bins  rear  of   173  State  St. 


TELEPHONE  8i6-3 
Office:    ROOM   21,    WAVERl-Y    BlILDING 

721   Main   Street  -  HARTFORD,   CONN, 

Represented  by  DON  O'CONNOR 


RAILWAY  EQUIPMENT 

Switch  Stands 
Switches,  Frogs 

CROSSINGS  ana  SHIP  SWITCHES  of  every  D«ags 


MODERN  EQUIPMENT  for  HIGH-SPEED  SERVICE 


Ramapo  Iron  Works 


HILLBURN 

ROCKLAND    COUNTY 

NEW  YORK 
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J85J— J902 


Phoenix  Mutual  Life  Insurance  Co. 


OF  HARTFORD,  CONN. 


Issues  Endowment  Policies  to  either  men 
or  women  which  (besides  guaranteeing 
five  other  options)  guarantee  when  the 
insured  is  fifty,  sixty  or  seventy  years 
old  to  pay  $J,500  in  cash  on  every 
$J,000   of  insurance  in  force    :     :     :     : 

Sample  policies,  rates  and  other  informa- 
tion will  be  given  on  application  to   the 


Home  Office 


JONATHAN  B.  BUNCE,    .  -           .  .       President 

JOHN  M.  HOLCOMBE,       -  -            -  Vice-President 

CHARLES  H.   LAWRENCE,  -            -  -       Secretary 

WILLIAM  A.  MOORE,        -  -  Asst.  Secretary 

I 'J  .J  I 


THE 


TUTTLE,    MOREHOUSE   &  TAYLOR 

COMPANY 


^ 


FINE    PRINTING 


FINE    BOOKBINDING 


FINE   STATIONERY 


^ 


Printery  and  Bindery 

125  Temple  Street 

Stationery  Department 

183  Crown  Street 


%H 


WHEN  IN  WANT  OF  ENGRAVED  CARDS  OR  STEEL  DIE  WORK  YOU 

WILL    FIND   OUR    STATIONERY  STORE    JUST   THE 

PLACE    TO    LEAVE    OiiDERS 
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CDc  JEtna  Titdemnity  Company 

Capital,  $1,090,000.00 


Deposited  with  the  Treasurer  of  the  State  of  Connecticut  for  the 
Protection  of  all  Policy  Holders,  $200,000 


tbe  JEtna  Indemnity  Company 

Executes  and  issues  ALL  CLASSES  OF  BONDS  under  the  following 

DIVISIONS 

DioisiON  of  Probate  Bonds 

Administrators  Curators  Guardians 

Committee  of  Lunatic  Executors  Guardians  jJ  litem 

Conservators  Trustees 

Division  of  Sndicial  Bonds 

Assij^nees  Capias  Non-Pesidenl  Fbintiff 

Appeal  Injunction  Receivers 

Arrest  (Civil  i  Maritime  Libel  Security  tor  Costs 

Attachment  Trustees  in  Bankruptcy 

Division  of  Contract  Bonds 

Federal,  State,  and  Municipal  Contracts,  cnverin^  CONSTRUCTION  WORK  and  for 
FURNISHING  SUPPLIES,  also  Bid  and  Proposal  Bonds 

Division  of  Tidelity  Bonds 

1    •■\  TMNC.    Km  II  U\  hi  X    .\M>    <>i  »  K>ks   i»l 

Banks  Insurance  Companies 

Buildinv;  and  Loan  Associations  Manufacturing' and  Mercantile  Corporations 

Electric  Light  and  Power  Companies  Railroads 

Express  C4»mpanies  Televrraph  Companies 

Fraternal  or  Secret  Orders  Telephone  Companies 

Gas  Companies  Trust  CZompanies 

Also  Federal,  State  and  Municipal  Orticials  and  Employees 

miKCflancous 

Common  Carriers.  Custom  House.  Excise.  Internal  Revenue,  Warehousemen 

and  B«)nds  required  by  Municipal  Ordinances 


Officers 

CHAKLEiS  N.  LINDLKY.  President  JAMES  M.  THOMAS.  Vice-President 

H.  S.  PI:liRAM.  Secretary  T.  SANDBRS.  Jr..  As»t.  Secretary 


Ef toMbiud  i«»i        350.000  Names  and  Addresses       (yy*ri;iMHip 

Iff ued  Annually  Over  7*000  Classifications 

THtD    1002     EOITIOX    OK 

m 

[Qendricks'  gommercial  [^^ister 

of  the  United  States 


For  BUYERS  and  SELLERS 


Devoted  to  the  Architectural,  Electrical,  Engineering,  Iron  and 
Steel,  Mechanical,  Railroad  and  kindred  industries 

of  the  United  States 

This  Book  is  the  most  complete  work  of  its  kind  ever  issued.  It  includes 
all  Professions  and  Trades  interested  directly  or  indirectly  in  the  MechanicaU 
Electrical,  Architectural.  Engineering,  Construction.  Railroad,  Iron,  Steel, 
Machinery.  Mill,  Mining  and  kindred  trades. 

In  the  lines  we  cover,  every  firm  appears  under  its  proper  classifications, 
regardless  of  patronaij:c. 

It  is  invaluable  to  the  Buyer  r)r  Seller,  the  Architect,  Engineer,  Contractor. 
Purchasing  .Agent,  Manufacturer,  Mine,  Millman,  Ouarrynian,  Machine  Shnp, 
lioiler  Shop,  kollini:  Mill,  Foundry,  Railroad,  Electric  Power  and  Lighting. 
Plantation,  Sliip  BuiMcr.  Luml^er  Manuf;«cturer  or  Dealer,  Hardware  Dealtr, 
Planing  Mill,  ;»n<l  to  every  dtrpaitnient  of  Municipal,  State  and  National  Govern- 
ment. Ther«"  is  not  a  Mat(;rial,  Specialty,  Apparatus,  or  any  kind  of  Machinery 
used  in  tlursc  vast  industries  under  which  the  name  and  address  of  the  M;jna- 
facturer  d<»es  not  appear  pr(»peily  classified.  In  fact,  the  work  gives  the  name 
and  address  of  the  manufacturers  of  everyihinir  made  from  Iron,  Steel.  Brass, 
Bronze,  .Aluminum,  Clay,  St»)ne,  .Marble,  Granite,  Slate,  Wood,  Fibre,  Asphalt. 
Asbestos,  etc.  In  short,  it  enumerates  every  Finished  Product  manufactured 
from  ihe  above-named  materials,  not  omitting  the  Professions  that  Specify:  the 
Dealer  who  handles  ;  the  Manufacturers  and  Contractors  who  are  consumers. 
This  gives  yrni  in  a  nutshell  the  contents  of  our  Directory.  It  is  bound  in  cloth, 
and  will  be  forwarded  to  any  part  of  the  country,  expressage  prepaid,  on  receipt  of 

Price.  S6. OO 


S.  E.  HENDRICKS  COMPANY,  Publishers 

76  Elm.  corner  Franklin  Street.  NEW  YORK 

4S 


